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ORGUJPP^TIONAL  PREFACE 


This  document  is  a  technical  appendix  to  the  Puget  Sound  Dredged  Disposal 
Analysis  (PSDDA)  Management  Plan  Report.  The  appendix  was  prepared  by  Management 
Plans  Work  Group  (MPVI^).  assiggsd  the  responsMIity  for  developing  management  plans 
for  public  multi-user,  unconfined,  ^^n-water  disposal  sites. 

Part  I  of  the  technical  appendix  contains  introductory  and  conceptual  information 
for  the  remaining  parts  of  the  document. 

Part  II  is  the  detailed  pn^ntation  of  the  dredging  and  dredged  material 
management  analysis  perfoffned  by  MPWG. 
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EXECUTIVE  SUMMARY 


This  document  is  a  technical  appendix  to  the  Management  Plan  Report  for^ie  Puget 
Sound  DrecHjed  Disposai  Analyste  (PSOOA)  study.  4^e  technical  appendix  was  produced  by 
the  Management  Plans  Work  Group  (MPWG).  Merrabfs  of  the  work  group  were  the 
Washington  Department  of  Natural  Riesources  (DNR)  asla^  agency,  supported  by  the  U.S 
Corps  of  Engineers  (Corps),  the  U.S.  Environmental  Protean  Agency  (EPA),  and  the 
Washington  Department  of  Ecology  (Ecology).  ot-rrx 

The  technical  appendix  summarizes  results  for  Phase  I  of  PSDDA,  whict^indudes 
the  central  portion  of  Puget  Sound  from  the  City  of  Everett  to  the  City  of  Tacoma,  'fie  vo  -  ' 
-^WPWG'i»task  in  Phase  I  was  to  assess  the  existing  regulatory  process  for  dredged 
material  disposal  and  to  prepare  a  management  plan  for  each  unconfined  open-water 
disposal  site.  The  major  issues  address^  by  the  work  group  were:  agency  designation 
of  disposai  sites;  permits  and  fees  for  site  use;  permit  compliance  inspection; 
violations;  environmental  mpnitorirrg;  data  management;  and  implementation,  or^  .  'o < 
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Agency  PesionaTOn  of  Disposal  Sites 


\ 


In  the  past,  disposal  sites  were  estaydished  by  DNR  based  on  the  recommendations 
of  its  Interagency  Disposai  Site  Selection  Committee.  In  the  future  DNR  will  rely  on 
the  PSDDA  siting  procedures  when  siting  any  new  disposal  sites  other  than  those 
established  through  the  current  PSDDA  study. 


In  addition  to  DNR  disposal  site  designation,  EPA  and  the  Corps  will  apply  their 
authority  under  40  CFR  230.80  for  advance  identification  of  the  PSDDA-selected  open- 
water  disposal  sites.  This  should  facilitate  processing  of  the  Section  404  permit 
applications  and  support  State  designation  of  disposal  sites. 


Permits  for  Site  Use 

MPWG  reviewed  the  Federal,  State,  and  local  authorities  and  permit  processes 
related  to  management  of  open-water  disposal.  No  needs  for  changes  in  the  permit 
process  were  found. 

Shoreline  Management  Master  Programs  in  Puget  Sound  were  reviewed.  Master 
Program  poiicies  and  reguiations  for  open-water  disposal  of  dredged  material  were 
found  to  v^  from  jurisdiction  to  jurisdiction.  This  has  complicated  DNR  acquisition 
of  permits  in  the  p^t.  MPWG  met  with  local  shoreline  agency  representatives  to 
discuss  development  of  consistent  regulatons.  MPWG  devetoped,  and  is  recommending 
for  adoption  by  local  jurisdictions,  a  niodel  shoreline  master  program  element  for 
unconfhed,  o^n-water  dredged  material  disposal.  If  ttie  model  program  element  were 
adopted,  then  master  programs  would  be  con^tent  with  PSDDA  findings  and  consistent 
throughout  Puget  Sound. 

MPWG  also  recommends  that  DNR  initial  dredging  permits  be  limited  to  the  actual 
time  necessary  for  each  project.  Maintenance  pennits  should  be  issued  just  for  the 
term  of  each  project  but  generally  not  longer  than  two  years.  This  will  ke^  DNR 


Mi 


informed  about  the  actual  use  of  disposal  sites  and  allow  timely  program  adjustments. 


Permit  Compliance  Inspection 

MPWG  evaluated  three  inspection  philosophies;  voluntary  compliance;  spot 
checking;  and  full-time  verification.  The  spot  checking  philosophy  is  recommended 
with  the  understanding  that  routine  spot  checkkig  be  adjusted,  when  necessary,  to  keep 
dose  track  of  potential  problem  areas. 

The  two  major  factors  of  concern  are  the  character  of  material  discharged  at  a 
disposal  site  and  the  positioning  of  vessels  using  ttie  site.  The  character  of 
material  could  be  inspected  either  by  testing  sediments  after  placement  on  b^es  or 
by  limiting  dteposal  to  dredged  material  removed  from  locations  where  material  has 
been  determined  to  be  sui^yble  for  unconfined,  open-water  disposal.  The  latter 
practice  is  recommended,  as  the  former  is  not  timely. 

The  pre-dredging  sediment  analyses  will  be  used  to  determine  the  locations  of 
sediments  suitable  for  in-water  disposal.  A  system  for  determining  drying  site 
inspection  requirements  is  recommended.  This  system  varies  inspection  depending  on 
the  absence  or  presence  of  contaminants.  If  ail  s^iments  are  found  to  be  suitable 
for  unconfined,  open-water  disposal,  only  spot  checking  of  ttie  dredging  operation  will 
be  required  to  ensure  that  other  aspects  of  the  dredging  operation  are  in  compliance 
with  s^dal  permit  conditions,  e.g.,  time  resfrictions  etc.  Dredged  material  that  is 
found  unsuitable  for  unconfmed,  open-water  disposal  will  be  p&ced  at  confined 
di^Msal  sites.  Provision  is  made  for  use  of  non-agency  inspectors  when  intensive 
on-site  dredging  inspections  are  required.  A  dredging  inspection  plan  will  be 
prepared  by  the  administering  agencies  prior  to  dredging. 

Barge  positioning  at  the  disposal  site  is  the  other  element  to  be  checked.  MPWG 
commissioned  a  study  of  positioning  and  inspection  techniques  to  aid  in  the  work 
group's  investigation.  The  study  found  that  some  currently  used  positioning 
techniques  (standard  radar  and  visual  observation)  cannot  provide  the  desired 
accuracy.  For  accurate  positioning,  continued  use  of  the  Coast  Guard’s  Vessel  Traffic 
Service,  where  available,  and  Loran-C  with  variable  range  radar,  elsewhere,  were 
recommended.  MPWG  also  contacted  dredgers  who  recommended  that  buoys  be  used  to 
provide  positioning  assistance.  The  Coast  Guard  has  indicated  that  buoys  in 
Commencement  and  Elliott  Bays  would  not  be  acceptable  due  to  potential  navigation 
conflicts. 

For  Commencement  Bay,  Loran-C  and  variable  range  radar  are  proposed.  For  Elliott 
Bay,  the  Coast  Guard  VTS  system  and  radar  back-up  will  be  used.  A  buoy  is  believed  to 
be  the  best  positioning  aid  in  Port  Gardner.  However,  due  to  potential  impacts  to  the 
drift  net  fishery,  variable  range  radar  will  be  used  Instead. 

The  study  also  considered  the  size  of  the  surface  target  area  and  concluded  that 
the  target  area  should  be  smaller  than  the  desired  surface  disposal  zone.  This  will 
provide  a  margin  for  error  in  barge  positioning.  The  recommended  surface  target  area 
radius  is  600’,  while  the  surface  disposal  zone  radius  is  900’  for  all  disposal  sites. 

For  verification  of  compliance  with  di^x>sal  site  positioning  requirements,  the 
study  recommended  that  disposal  records  always  be  kept  and  that  VTS  be  used  where 


coverage  is  available.  In  addition,  the  study  suggested  remote  nwnitoring 
supplemented  with  spot  checks.  MPWG  recommends  that  VTS.  backed  up  by  spot  checking, 
be  used  in  EWott  Bay,  and  that  spot  checking  beijsed  in  Commencement  Bay  and  Port 
Gardner.  User  records  are  recommended  in  aH  eases. 

After  evaluating  the  capabilities  of  each  agency  for  performing  inspections,  MPWG 
recommends  that  for  non-Corps  projects.  Ecology  perform  necessary  inspections  at  the 
dreeing  site  and  that  DNR  perform  inspections  at  the  disposal  site.  For  Corps 
projects  the  Corps  will  monitor  its  contractors. 


Violations 

MPWG  reviewed  each  agencies’  authorities  for  addressing  violations.  It  was  found 
that  better  coordination  could  be  achieved  in  responding  to  violations.  MPWG 
recommends  that  DNR.  Ecology,  and  the  Corps  (for  Corps  projects),  as  the  inspecting 
agents,  report  violations  to  each  ottter  so  each  can  apply  appropriate  sanctions  within 
its  authorities.  Coordinated  actions  will  be  sought. 


Environmental  Monitoring 

An  environmental  monitoring  plan  has  been  established  for  the  PSDDA  preferred 
disposal  sites  to  ensure  compliance  with  the  Section  404(b)(1)  guidelines  and  to  field 
verify  the  PSDDA  predictions  of  site  conditions  following  di^sal.  Moreover, 
monitoring  will  provide  the  data  to  allow  direct  response  to  agency  and  public 
questions  regarding  site  conditions  and  environmental  impacts.  Baseline  studies  will 
be  done  by  Ecology  for  the  three  Phase  I  area  unconfined  open-water  disposal  sites  to 
document  existing  conditions  at  and  near  the  sites,  and  at  offsite  reference  areas 
prior  to  disposal.  Follow-up  environmental  monitoring  will  be  done  to  identify 
environmental  changes.  The  Corps  will  generally  collect  the  physical  monitoring  data 
and  DNR  will  generally  collect  the  chemical  and  biological  monitoring  data.  The 
follow-up  monitoring  will  be  adjusted  for  each  site  depending  on  the  amount  of  use. 

An  anticipated  schedule  of  monitoring  has  been  developed  based  on  expected  disposal 
activity.  Costs  have  been  projected  based  on  this  schedule.  The  total  estimated  cost 
for  baseline  and  monitoring  studies  of  the  three  PSDDA  sites  (excluding  permit 
compliance)  is  $2,008,600  over  15  years,  or  s^ut  $134,000  per  year. 


Data  Management 

Based  on  an  analysis  of  ongoing  data  management  requirements,  the  Corps  will 
maintain  sediment  quality  data  derived  from  dredged  material  testing  and  environmental 
monitoring  on  a  cornputer  system  and  provide  annual  summary  reports  to  DNR  and  other 
agencies.  Cost  data  on  sampling  and  testing  will  also  be  collected  and  maintained  on 
the  system.  Stored  sediment  test  data  will  be  provided  to  Ecology  for  updating 
sediment  quality  values  used  to  compute  the  Apparent  Effects  Threshold  (AET)  values 
which  are  employed  in  setting  the  screening  level  (SL)  and  maximum  level  (ML)  values 
for  the  PSDDA  evaluation  procedures.  Ecology  will  ateo  assess  the  need  for  changes  in 
the  sediment  quality  values  used  in  the  evaluation  procedures  and  present  this 
assessment  along  with  supporting  data  and  analysis  to  the  other  PSDDA  agencies  as  part 
of  the  annual  review  of  the  PSDDA  plan.  Data  management  systems  will  facilitate  the 


use  of  dredged  materfal  data  by  other  programs,  to  the  extertt  feasible. 

DNR  wHi  maintain  data  obtained  during  the  ONR  permit  application  process. 
Permit  compliance  inspection  reports  twin  be  filed  by  ONR  for  disposal  site  use.  A 
project  fUe  of  disposal  volumes  and  fees  wW  also  be  maintained  for  each  site.  DNR 
will  produce  an  annual  disposal  perniH  compliance  report. 


The  cost  of  implementing  PSDDA  recommendations  for  EPA,  Ecology,  and  Corps  permit 
administration  and  compliance  will  be  borne  by  those  agencies  out  of  their  operating 
budgets,  ^tojor  new  costs  will  be  incurred  for  disposal  site  baseline  studies, 
environment^  monitoring  studies,  ONR  disposal  site  conpliance  inspections,  and 
Ecology  dredging  site  compliance  inspections. 

A  detailed  set  of  implementation  actions,  by  agency,  is  presented. 
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PARTI.  INTRODUCTION 


1 .  STUDY  GOALS.  DESCRIPTION,  AND  ORGANIZATION 

This  technical  appendix  addresses  the  management  of  sites  to  be  used  for 
unconfined  open-water  disposal  of  dredged  material  in  Central  Puget  Sound,  pursuant  to 
implementation  of  the  Clean  Water  Act  and  related  authorities  and  pursuant  to  State 
aquatic  land  proprietary  interests.  A  review  and  synthesis  of  studies  conducted, 
information  gathered,  and  analysis  performed  are  provided. 

Since  the  1970’s  high  concentrations  of  chemical  contaminants  have  been  found  in 
some  sediments  of  a  number  of  bays  in  Puget  Sound.  These  contaminants  have  also  been 
identified  in  fish,  shellfish,  and  other  organisms.  While  research  is  continuing 
about  the  ways  in  which  exposure  to  contaminated  sediments  affects  marine  life  or 
human  health,  recent  field  studies  have  noted  adverse  biological  effects  in  areas  of 
high  sediment  contamination.  Because  open-water  disposal  of  dredged  material  from 
harbors  and  navigation  channels  can  result  in  a  transfer  of  contaminated  sediment  from 
shallow  to  deep  water,  both  State  and  local  governments  have  begun  to  impose  stringent 
conditions  on  renewals  of  open-water  disposal  through  shoreline  permits  and  water 
quality  certifications.  Dredging  is  necessary  to  keep  shipping  channels  and  harbors 
open,  to  construct  new  ports,  and  sometimes  to  dean  up  contaminated  material. 
Consequently,  dredging  in  Puget  Sound  is  an  ongoing  necessity  and  has  been  commonplace 
for  many  years. 

Five  basic  disposal  options  are  possible.  These  indude  unconfined  open-water, 
unconfined  nearshore/upland,  confin^  aquatic,  confined  nearshore,  and  confined  upland 
disposal.  The  three  confined  options  result  from  the  need  to  address  sediment  . 
contamination  levels  that  are  unacceptable  for  unconfined  or  conventional  disposal. ' 
Open-water  sites  are  located  offshore  in  submerged  areas.  Unconfined  open-water 
disposal  occurs  through  free  fall  of  released  material  to  the  bottom  with  no 
subsequent  handling.  Confined  aquatic  disposal  involves  follow-up  capping  with 
material  suitable  for  unconfined,  open-water  disposal.  Nearshore  disposal  sites  are 
typically  diked  aquatic  areas,  but  the  final  surface  of  the  site  is  usually  above  the 
water  line.  Upland  disposal  sites  are  areas  created  on  land  entirely  above  the  water 
line,  and  are  often  diked.  PSDDA  addresses  unconfined,  open-water  disposal  in  detail 
(i.e.,  siting,  dredged  material  evaluation  procedures,  and  site  management)  and  deals 
with  all  other  disposal  options  in  a  generic  manner. 

Cost  effective  evaluation,  disposal,  and  management  of  dredged  material  is 
essential  to  the  economic  interests  of  ttre  Puget  Sound  region,  which  serves  as  a  major 
port  for  the  nation.  More  than  200  small  boat  harbors  meet  the  needs  of  commercial 
fishing  vessels  and  pleasure  craft  in  the  Puget  Sound  region.  Periodic  dredging  is 
necessary  in  most  of  these  small  boat  harbors  as  well  as  in  the  major  ports.  For 
uncontaminated  dredged  material,  disposal  at  unconfined,  open-water  sites  has  been  the 
least  costly  altemative.  As  upland  and  intertidal  areas  become  more  difficult  to 
secure,  the  demand  for  this  type  of  disposal  will  increase. 


^  See  the  Evaluation  Procedures  Technical  Appendix  for  Detailed  Discussion  of 
Disposal  Options. 


The  Puget  Sound  Dredged  Disposal  Analysis  (PSDDA)  is  an  interagency  study  which 
involves  the  U.S.  Army  Corps  of  Engineers  (Corps)  as  lead  agency,  supported  by  the 
U.S.  Environmental  Protection  Agency  (EPA)  and  the  Washington  Departments  of  Natural 
Resources  (DNR)  and  Ecology  (Ecology).  The  goal  of  PSDDA  is  to  provide  the  basis  for 
publicly  acceptable  guidelines  governing  environmentally  safe,  unconfined,  open-water 
disposal  of  dredged  material,  and  to  provide  Puget  Sound-wide  consistency  and 
predictability.  The  objectives  of  PSDDA  are  as  follows; 

0  Identify  acceptable  unconfined  open-water  disposal  sites, 

0  Define  consistent  and  objective  evaluation  procedures  for  dredged 
material  to  be  disdiarged  at  those  sites, 

0  Formulate  disposal  site  use  management  plans  that  will  ensure  adequate 
controls  and  public  accountability. 

Three  work  groups  have  been  formed  to  address  the  PSDDA  objectives  with  staff 
from  the  four  PSDDA  agencies  serving  on  each  work  group.  Many  other  interest  groups 
including  representatives  from  Puget  Sound  ports,  environmental  groups,  the  dredging 
industry,  local  governments,  and  other  State  and  Federal  agencies  are  also 
participating  in  work  group  activities.  The  work  groups,  under  the  general  guidance 
of  the  PSDDA  Study  Director,  have  conducted  a  number  of  technical  studies.  These  work 
groups  include: 

0  Disposal  Site  Work  Group  (DSWG) 

0  Evaluation  Procedures  Work  Group  (EPWG) 

0  Management  Plans  Work  Group  (MPWG) 

DSWG  was  assigned  the  responsibility  for  selecting  and  dealing  with  physically 
monitoring  concerns  for  unconfined,  open-water  disposal  sites  in  central  Puget  Sound. 
EPWG  was  assigned  the  responsibility  for  developing  a  decision-making  framework  and 
technical  specifications  for  assessing  the  quality  of  dredged  material  and 
delineating  which  materials  are  suitable  for  unconfined,  open-water  disposal.  MPWG 
was  assigned  the  responsibility  for  developing  the  management  plan  for  use  of  each  of 
the  unconfined,  open-water  disposal  sites. 

The  work  of  PSDDA  is  divided  into  two  phases  that  differ  geographically  and 
temporarily  (see  Figure  1.1-1).  Phase  I  of  the  study  began  in  April  1985  and  covers  a 
smaller  geographic  area  than  Phase  II.  The  Phase  I  study  area  includes  Puget  Sound 
from  Everett  south  to  Tacoma.  The  focus  of  ttiis  technical  appendix  is  Phase  I  of  the 
PSDDA  study,  but  public  scoping  meetings  have  been  held  by  PSDDA  in  the  Phase  II 
communities  of  Olympia,  Port  Townsend,  and  Bellingham.  These  meetings  were  held  to 
ensure  that  the  public  in  the  Phase  II  area  would  have  an  opportunity  to  influence  the 
Phase  I  process.  Phase  II  of  the  PSDDA  study  covers  the  balance  of  Puget  Sound  up  to 
the  Canadian  border  and  south  Puget  Sound. 

The  regulatory  context  for  the  PSDDA  study  is  Section  404  of  the  Clean  Water  Act 
of  1977  (Public  Law  92-500),  which  establishes  a  Federal  pennit  system  for  the 


disposal  of  dredged  and  fill  material,  and  Section  401 .  which  requires  a  water  quality 
certification  from  the  State  prior  to  issuance  of  a  Federal  p>ermit.  The  Coastal  Zone 
Management  Act  (CZMA)  (Public  Law  92-583)  requires  that  Federal  projects  in  a 
particular  State  be  consistent  to  the  maximum  extent  practicable,  with  the  State’s 
coastal  zone  management  program.  For  non-Federal  projects,  full  consistency  is 
required.  The  CZMA  appeal  process  for  projects  not  in  compli^ce  differs  for  Federal 
and  non-Federal  projects.  In  addition.  Section  10  of  the  1899  Rivers  and  Harbors  Act 
applies  to  disposal  activities  in  navigable  waters.  A  more  detailed  description  of 
the  legal  requirements  relevant  to  disposal  of  dredged  materials  is  presented  in  Part 
11  of  this  tedinical  appendix. 

1.2  Management  Plans  Work  Group  (MPWGI 

The  goal  of  the  Management  Plans  Work  Group  was  to  develop  plans  for  management 
of  unconfined,  open-water  disposai.  MPWQ  sought  improvements  in  permitting,  pennit 
compliance,  environmental  monitoring,  and  interagency  coordination  for  future  program 
adjustments. 

1.3  Management  of  the  Management  Plans  Work  Group 

1 .3.1  Participants  and  Coordination  or  Work 

Four  agencies  are  the  principal  participants  in  MPWG.  The  lead  and  chair  agency 
is  the  Washington  Department  of  Natural  Resources  (DNR).  The  U.S.  Army  Corps  of 
Engineers  (Corps),  the  U.S.  Environmental  Protection  Agency  (EPA)  and  the  State  of 
Washington  Department  of  Ecology  (Ecology)  are  supporting  agencies.  Representatives 
of  these  agencies  met  as  necessary  to  coordinate  the  work.  In  addition 
to  the  four  primary  agencies,  port.  county,  other  State  and  Federal  agencies, 

Indian  tribes,  and  other  interests  were  also  involved  in  the  activities  of  MPWG  (Table 
1.1-1). 

For  most  meetings  (Table  1.1-2),  detailed  minutes  were  recorded  that  summarized 
the  conclusions  of  the  work  group  discussion.  Meetings  were  frequent  enough  to  enable 
thorough  discussion  of  any  issues  that  needed  to  be  addressed.  The  ultimate 
resolution  of  such  issues  appears  in  the  minutes  or  in  special  reports. 

Another  function  of  the  MPWG  meetings  was  generai  monitoring  of  the  work  as  it 
proceeded.  This  monitoring  included  contract  oversight  and  review  of  technical 
documents  submitted  by  agencies  or  contractors. 

1 .3.2  Pubiic  Involvement 

The  public  was  also  involved  in  the  MPWG  decision-making  process  through  a  series 
of  meetings  held  at  several  locations  during  the  summer  of  1986.  These  public 
meetings  were  publicized  through  news  mMia  coverage,  informational  brochures, 
newsletters,  and  by  encouraging  involvement  of  various  organizations. 


FIGURE  I.  1-1  PSDDA  STUDY  AREA 


TABLE  1.1-1  OTHER  PARTICIPANTS  IN  MPWG  PHASE  I  ACTIVITIES 


0  State  of  Washington 

Department  of  Transportation 
Department  of  Fisheries 
Department  of  Game 
Department  of  Commerce 
Department  of  Social  and  Health  Services 
Puget  Sound  Water  Quality  Authority 
State  Parks  and  Reaeation  Commission 


0  Federal 


National  Oceanic  and  Atmospheric  Administration  (NOAA) 
U.S.  Fish  and  Wildlife  Service  (USFWS) 

U.S.  Coast  Guard  (USCG) 


o  Local  Govemments/Aoencies/Port  Districts 

Mason  County 
Thurston  County 
Island  County 
Jefferson  County 
Kitsap  County 
Snohomish  County 
King  County 
Pierce  County 
City  of  Everett 
Cjty  of  Seattle 
City  of  Tacoma 
METRO 

Puget  Sound  Council  of  Governments  (PSCOG) 

Port  of  Bellingham 

Port  of  Everett 

Port  of  Seattle 

Port  of  Port  Townsend 

Port  of  Tacoma 

Port  of  Anacortes 

Port  of  Edmonds 

Port  of  Olympia 

Port  of  Port  Angeles 

Port  of  Skagit  County 


{ 
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0  IncHan  Tribes 

Muckeishoot 

Puyallup 

TulaNp 

Suquamlsh 


0  Environmental  Groups/Ofosngati^ng 

Puget  Sound  Alliance 
W^ington  Environmental  Council 


0  Industry 

General  Construction 
Brusoo 

Jay  Spearman 
Ogden  Beeman 


0  Private  Citgens 
Bonnie  Orme 


0  Other 

Washington  Public  Ports  Association 
Northwest  Indian  Fisheries  Commission 


I- 


TABLE  1.1-2  MPWG  MEETINGS 


Meetina  No. 

Date 

1 

19  April  1985 

2 

6  May  1985 

3 

4  June  1985 

4 

18  June  1985 

5 

1 7  September  1985 

6 

9  October  1985 

7 

25  October  1985 

8 

13  November  1985 

9 

23  December  1985 

10 

10  January  1986 

11 

20  February  1986 

12 

14  March  1986 

13 

11  April  1986 

14 

23  May  1986 

15 

13  June  1986 

16 

26  June  1986 

17 

29  July  1986 

18 

19  August  1986 

19 

16  October  1986 

20 

29  July  1987 
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2.  BACKGROUND.  OVERVIEW.  AND  STRATEGY 

2.1  Definition  of  Dredoed  Material 


Dredged  material  is  sediment  excavated  from  the  bottom  of  a  waterway  or  water 

body. 

2.2  Existing  Unoonfined  Ooen-Water  Disposal  Sites 

As  the  proprietor  of  State-owned  aquatic  lands,  the  Washington  State  Department 
of  Natural  R^urces  (DNR)  has  a  responsibility  to  ensure  these  lands  are  used 
properly.  In  the  early  1970's.  State  arid  Feder^  resource  agencies  realized  ttiat 
control  of  dredged  material  disposal  was  needed.  Debris  from  some  disposal  operations 
was  causing  hazards  to  commercial  fishing  and  navigation.  Later  in  the  decade, 
control  over  contaminated  sediments  also  became  an  issue. 

In  1970.  DNR  created  the  Interagency  Open-Water  Disposal  Site  Evaluation 
Committee.  This  committee,  composed  of  representatives  of  State  and  Federal  agencies, 
advised  DNR  in  selecting  appropriate  sites  for  disposal  of  dredged  material.  (See  the 
DSWG  Technical  Appetidix  [(DSS  TA)]  for  a  discussion  of  this  process.) 

Historically.  DNR's  major  concern  has  been  disposal  site  management,  not  the 
character  of  the  dre^ed  material.  Lack  of  adequate  funding  prevented  field 
compliance  monitoring.  Also,  monitoring  was  not  thought  to  be  necessary  because  the 
material  was  thought  to  be  ‘dean.*  DNR  relied  on  the  regulatory  agencies,  acting 
under  Federal  Clean  Water  Act  requirements,  to  ensure  friat  only  suitable  sediments 
were  sent  to  open-water  disposal  sites.  (See  the  EPWG  Technical  Appendix  ((EPTA))  for 
a  detailed  discussion  of  this  process.) 

2.3  Need  for  Reevaluation  of  Unconfined  Ooen-Water  Sites 

See  the  DSS  TA  for  a  discussion  of  the  need  for  reevaluation  of  disposal  site 
locations. 

2.4  Issues 

Key  issues  in  the  site  management  process  were:  efficient  coordination  of  the 
various  agencies'  permit  processes,  verification  of  permit  compliance,  coordination  of 
action  against  violators,  management  of  data,  environmental  monitoring  of  site 
impacts,  and  interagency  coordination  during  in^mentation. 

Permit  coordination  is  important  due  to  the  number  of  permits  required  by  various 
agencies  and  because  individual  local  agencies  exert  major  control  over  aquatic  land 
use.  Dredged  material  disposal  needs  to  be  managed  on  a  regional  basis.  Therefore, 
local  governments  must  deal  with  open-water  disposal  consistently  and  predictably. 

In  the  past,  there  have  been  some  public  complaints  about  compliance  with  permit 
conditions  by  disposal  site  users.  For  example,  claims  of  off-site  disposal  were 
made.  The  PSDDA  plan  will  require  more  certainty  as  to  how  sites  are  used. 

Coordinating  action  against  permit  violators  and  coordination  of  data  management  were 
two  areas  which  were  explored. 


A  major  issue  in  establishment  and  use  of  open-water  di^x^  sites  is 
accountability  for  environmental  impacts  caused  t^  these  activities.  Since  Phase  I 
sites  were  selected  for  theb'  ability  to  geneiaNy  retain  dredged  materials, 
monitoring  of  environmental  impacts  of  site  use  was  feasible  and  mandatory. 

Implementation  of  PSDDA  will  ^uire  a<^n  by  aH  PSDDA  e^jendes  and  other 
State  arid  local  agencies.  These  actions  must  be  dearly  understo^  and  a  continuing 
mechanism  for  interagency  coordination  estsbHshed  to  take  care  of  any  problems  that 

arise. 

2.5  Assumptions 

The  Management  Plans  Work  Group  assumed  that  Implementation  of  PSDDA  would  rely 
on  existing  agency  authorises  but  that  additionat  funds  may  have  to  be  sought  for 
such  activities  as  permit  compliance  and  environmental  monitoring. 

An  assumption  was  also  made  that  material  suitable  for  unoonfined,  open-water 
disposal  would  generally  be  sent  to  the  nearest  disposal  sHe.  However,  it  was  also 
recognized  that,  in  some  cases,  dredged  material  might  be  transported  beyond  the 
nearest  site  if  that  site  were  unavailable  and  if  sediment  evaluation  guidelines  for 
the  alternative  site  were  met. 

2.6  Objectives 

The  specific  objectives  of  MPWG  in  tfie  Phase  I  area  were  to  review  existing 
regulatory  procedures,  establish  appropriate  disposal  site  management  guidelines,  and 
prepare  management  plans  for  each  of  the  recommended  unconfined  open-water  disposal 
sites. 


2.7  $ti3iwy 

The  Management  Plans  Work  Group  developed  a  detailed  Plan  of  Work  which  defined 
the  issues  to  be  addressed  and  necessary  products  (see  Exhibit  A).  Most  subjects  were 
addre^ed  through  research  by  committee  members  and  discussion  of  the  findinj^.  In 
some  cases,  knowledgeable  people  were  imrited  to  the  work  group  meetings  to  dbcuss 
the  issues  and  make  recommendations. 

Work  group  recommendations  were  made  on  a  consensus  basis.  When  there  was  an 
irreconcilable  difference  of  opinion,  the  issue  was  referred  to  the  Study  Director  and 
Technical  Steering  Committee  for  resolution. 
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PART  II.  DREDGED  MATERIAL  MANAGEMENT  ANALYSIS 


1 .  STATE  AND  FEDERAL  DESIGNATION  OF  DISPOSAL  SITES 

1.1  Past  Practice 

Pre-PSDDA  open-water  disposal  sites  were  established  by  the  process  described  in 
the  Department  of  Natural  Resources  regulations  (WAC  332-30-166  see  Exhbit  B).  Under 
these  regulations,  "sites  are  selected  and  managed  by  the  department  with  the  ad^ce 
of  the  inter^ncy  open  water  disposal  site  evaluation  committee."  This  advisory 
committee  is  cornposed  of  representatives  of  State  and  Federal  regulatory  agencies. 

The  DNR  regulations  also  contain  physical  and  biological  guidelines  for  site 
selection. 

1.2  PSDDA  and  PSDDA  Implementation 

1 .2.1  Disposal  Site  Selection  Process 

A  major  effort  of  PSDDA  is  to  establish  a  process  for  identifying  acceptable 
locations  for  unconfined,  open-water  dredged  material  disposal  to  meet  projected  needs 
through  the  year  2000.  With  the  aid  of  siting  criteria  developed  by  PSDDA,  a  map 
overlay  system  was  used  'o  identify  potentially  suitable  areas  (see  the  DSS  TA). 

Sediment,  current  and  biol^ical  studies  were  conducted  to  verify  the  suitability  of 
these  areas  and  to  determine  the  exact  location  of  disposal  sites. 

The  PSDDA  site  selection  process  has  been  adopted  by  the  four  PSDDA  agencies.  In 
addition,  DNR  will  revise  its  regulations  on  site  selection  (WAC  332-30-166)  to 
include  the  PSDDA  site  selection  process.  The  site  selection  process  will  used,  as 
needed,  in  modifying  sites  and  identifying  new  sites.  Section  7  of  this  Technical 
Appendix  explains  the  process  for  post-PSDDA  interagency  coordination,  including 
establishment  of  sites. 

1 .2.2  Identification  of  Specific  Disposal  Sites 

As  part  of  PSDDA,  the  site  selection  process  is  being  applied  in  Puget  Sound  to 
identify  sites  to  meet  projected  needs  through  the  year  2000.  EPA  and  the  Corps  will 
officially  identify  the  PSDDA  sites  under  au^ority  of  Federal  regulations  (40  CFR 
230.80,  Exhibit  C).  These  regulations  provide  for  advance  designation  of  areas  which 
are  potentially  suitable  for  open-water  disposal.  The  EPA  and  the  Corps  will  evaluate 
PSDDA-selected  disposal  sites  against  the  guidelines  contained  in  Section  404(b)(1)  of 
the  Federal  Clean  Water  Act  as  part  of  the  40  CFR  230.80  review. 

The  40  CFR  230.80  process  will  run  concurrently  with  PSDDA.  Publication  of  the 
final  PSDDA  document  will  allow  the  final  40  CFR  230.80  determinations  to  be  made. 

This  should  facHitate  the  Section  404  permit  application  process  and  support  the 
State  designation  of  disposal  sites. 

At  the  State  level,  DNR  will  only  seek  shoreline  management  permits  for  use  of 
sites  which  have  been  ider  .,fied  through  the  site  selection  process.  These  permits 
will  be  for  the  maximum  p*.  iod  possible  (currently  5  years).  Subsequently,  ttie  DNR 
will  only  issue  permits  for  unconfined,  open-water  disposal  at  these  sites.  The  Corps 
will  not  obtain  permits  from  DNR  for  Fe^rai  use  of  the  sites,  but  will  coordinate 
with,  and  report  ail  site  use  to,  DNR. 


2.  PERMITS  FOR  SITE  USE 
2.1  Introduction 


The  MPWG  examined  the  permits  and  permit  processes  applicable  to  use  of  open- 
water  disposal  sites.  Due  to  the  overlapping  authorities  of  Feder^,  State,  and  local 
jurisdi^on,  a  number  of  agencies  regulate  or  manage  open-water  disposal.  The 
permitting  process  appears  complex  and  could  become  unwieldy  without  close  interagency 
coordination.  Two  possible  chafes  were  identified;  a  regional  Corps  permit  and 
uniform  shoreline  management  master  program  language. 

2.2  Permit  Authorities 

Authority  over  disposal  of  dredged  materials  is  distributed  among  the  Corps  of 
Eiigineers,  Washington  Departments  of  Ecology,  Natural  Resources,  and  Fisheries,  and 
cities  and  counties.  The  Environmental  Protecton  Agency  and  other  Federal  and  State 
agencies  are  involved  through  the  Corps’  permitting  process. 

2.2.1  Corps  of  Engineers 

The  U.S.  Army  Corps  of  Engineers’  responsibility  to  regulate  disposal  of  dredged 
or  fill  material  in  the  waters  of  the  United  States  is  mandated  by  Section  404  of  the 
Clean  Water  Act  (CWA)  (see  Exhibit  L).  The  purpose  of  the  CWA  is  to  restore  and 
maintain  the  chemical,  physical  and  biological  integrity  of  waters  of  the  United 
States. 

In  addition,  dredging,  disposal,  and  the  performance  of  most  work,  including 
installation  of  structures  within  the  navigable  waters  of  the  United  States,  is 
regulated  by  the  Corps  under  Section  10  of  the  Rivers  and  Harbors  Act  of  1899. 

2.2.1. 1  Non-Corps  Projects 

Corps  permitting  process  for  both  dredging  and  disposal  permits  is  shown  in 
Figure  II 2-2.  After  the  District  Engineer  determines  that  an  application  is 
acceptable  and  complete,  a  Public  Notice  is  issued  to  all  known  interested 
individuals,  groups  and  governmental  agencies.  Substantive  comments  received  in 
response  to  the  Public  Notice  are  furnished  to  the  applicant  to  allow  an  opportunity 
to  resolve  or  rebut  the  comments  or  objections. 

The  District  Engineer  may  hold  a  public  hearing  (or  hearings)  to  provide 
interested  parties  a  forum  in  which  to  express  tiieir  views  and  to  develop  pertinent 
data  to  evaluate  the  permit  application.  The  District  Engineer’s  decision  to  issue  a 
permit  is  based  on  an  evaluation  of  the  probable  in^>act  of  the  proposed  adiviiy  on 
the  public  interest  and  compliance  with  the  404(bK1)  guidelines.  A  permit  will  be 
granted  unless  the  District  Engineer  determines  that  the  proiect  would  be  contrary  to 
the  public  interest. 
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ngurall  2-1 

Or«<3lging  and  Oisposal  P«iinitting  Process  for 
Corps  Protects 


2.2.1 .2  Corps  Projects 


Corps  oonstructed  and  maintained  projects  which  involve  discharge  into  navigable 
waters  are  subject  to  public  notice  procedures  v^ich  could  include  public  hearings. 

The  District  Engineer  uses  the  same  evaluation  process  used  for  non-Corps  projects. 
Generally,  a  Corps  project  has  a  local  ^nsor  who.  by  Congressional  authorization, 
is  requir^  to  furnish  dredged  material  dispossJ  areas.  When  open-water  disposal  is 
used,  the  designated  local  project  sponsor  or  the  Corps  (for  projects  where  no  sponsor 
exists)  wiH  seek  the  appropriate  approvals. 

The  Corps,  in  issuing  a  Public  Notice  of  dredging  will  determine  that  the 
proposed  work  is  consistent  to  the  maximum  extent  practicable  with  the  State's  coastal 
zone  management  program.  Should  there  be  a  conflict  with  local  or  State  coastal  zone 
programs,  ^e  criteria  for  resolution  are  contained  kt  the  Coastal  Zone  Management 
Act.  The  permit  process  for  Corps  projects  is  shown  in  Figure  II 2-2. 

2.2. 1.3  Regional  Permits 

The  Corps  District  Engineer  could  issue  two  types  of  regional  permits  for  certain 
clearly  described  categories  of  work,  including  dredging  and  disposal  of  dredged 
materials.  One  type  of  regional  permit  authorizes  a  category  or  categories  of 
activities  which  are  substantially  similar  in  nature  and  would  cause  only  minimal 
individual  and  cumulative  environmental  impacts.  The  other  type  of  regional  pennK 
avoids  unnecessary  duplication  of  regulatory  control  exercised  by  anotiier  Federal, 

State  or  local  agency,  provided  the  environmental  consequences  are  individually  and 
cumulatively  minimal.  When  the  District  or  Division  Engineer  determines,  on  a  case- 
by-case  basis,  that  the  concerns  for  the  aquatic  environment  so  indicate,  he  may 
exercise  discretionary  authority  to  override  the  regional  permit  and  require  an 
individual  application  and  review. 

2.2.2  Environmental  Protection  Agency 

The  Clean  Water  Act  prohibits  the  discharge  of  dredged  or  fill  material  except  in 
compliance  with  Section  404.  The  Corps  of  Engineers  approves  dis^arges  at  particular 
sites  through  application  of  Section  404  (bKI)  'tauidelines  for  Specification  of 
Disposal  Sites  for  Dredged  or  Fill  Material"  (40  CFR  Part  230). 

EPA’s  role  under  Section  404  is  several-fold.  First,  EPA  has  the  responsibility 
for  developing  the  404  (b)(1)  guidelines  in  conjunction  with  the  Corps.  Second,  EPA 
reviews  the  Corps’  Public  Notice  and  gives  comments  to  the  Corps.  The  Corps 
determines  oornpliance  with  the  Section  404  (b)(1)  guidelines.  Third,  the  EPA 
Administrator,  via  Section  404  (c),  may  prohi^  spedfication  of  a  discharge 
site,  or  restrict  its  use.  if  it  is  determined  that  discharge  would  have  an 
unacceptable  adverse  effect  on  fish  and  shellfl^  areas,  municipal  water  supplies, 
wildlife,  or  recreation  areas. 

In  addition.  EPA  and  the  Corps  may  jointly,  under  40  CFR  230.80  (Exhisit  C) 
provide  advance  kfontiTication  of  disposal  sites.  Such  identification  will  specify 
those  sites  that  would  generally  be  suitable  for  disposal  as  well  as  sites  which 
would  generally  be  unsuitable. 


Figuwll  2-2 

Df«dging  and  Ditpoaal  PofmMting  Procnts  for 
Non-CoRM  Protocts 


2.2.3  Department  of  Ecology 


The  State  of  Washington  Department  of  Ecology  has  been  given  responsibility  for 
certifying  compliance  with  Section  401  of  the  Clean  Water  Act.  This  certification  is 
required  from  any  applicant  for  a  Federal  permit  to  conduct  any  activity  which  may 
result  in  any  disc^a^  into  State  waters.  Conpliance  with  Section  401  also  ensures 
that  any  such  discharge  wiil  comply  with  the  ap^icabie  provisions  of  Sections  301 . 

302, 303, 306  and  307  of  the  Ciean  Water  Act  and  relevant  State  laws. 

The  State’s  public  notice  for  the  Clean  Water  Act  and  Coastal  Zone  Management  Act 
certification  are  mailed  together  with  the  Corps  Pubiic  Notice.  If  a  project  involves 
disposal  in  water,  data  on  the  sediments  is  required.  After  review  of  all  data,  the 
application  is  approved  or  denied.  It  is  the  responstoiiity  of  the  project  applicant 
to  provide  a  copy  of  the  Water  Quality  Certificate  to  the  DNR  and  to  the  Corps  before 
these  agencies  can,  respectively,  issue  disposal  site  use  and  Section  1 0  and  404 
permits. 

Ecol^y  coordinates  the  final  overall  State  response  to  the  Corps  Public  Notice. 

To  fulfill  this  responsibility.  Ecology,  after  receiving  ^i  State  agency  responses, 
sends  a  letter  to  the  Corps.  This  letter  states  the  agencies’  concerns,  if  any,  and 
recommends  approval  or  denial  of  the  Corps  permit. 

Ecology  also  establishes  guidelines  for  State/local  administration  of  the 
Washington  Shoreline  Management  Act.  Ecology  ensures  that  permits  issued  by  local 
governments  are  consistent  with  the  intent  of  the  Act.  If  a  permit  does  not  appear  to 
be  consistent.  Ecology  may  appeal  the  permit  to  the  Shorelines  Hearings  Board. 

2.2.4  Department  of  Fisheries 

Fisheries  authority  over  open-water  disposal  originates  in  Chapter  75.08.012  (The 
Fisheries  Code)  and  75.20.100  RCW  and  Chapter  220-100  WAC  which  establishes  the 
Hydraulic  Project  Approval  (HPA)  process.  The  purpose  of  the  HPA  is  to  protect  fish 
life.  Through  an  interagency  agreement  with  the  Department  of  Game,  Fisheries 
administers  most  HPAs  in  saltwater  areas. 

The  Corps  of  Engineers’  Public  Notice,  although  not  intended  by  the  Corps,  is 
accepted  as  the  application  for  the  HPA.  Under  RCW  75.20.100,  the  HPA  must  be 
approved  or  denied  within  45  days  once  a  complete  application  is  received  and  the 
State  Environmental  Poli^  Act  (SEPA)  compliance  has  been  achieved.  Approved  HPAs  are 
issued  to  the  project  applicant. 

2.2.5  Department  of  Natural  Resources 

DNR,  in  contrast  to  the  regulatory  agencies,  acts  as  proprietor  of  State-owned 
aquatic  lands.  To  manage  open-water  disposal,  DNR  has  established  a  site  selection 
procedure  and  an  open-water  disposal  permit.  Sites  are  seiected  with  the  advice  of 
the  Interagency  Opm-Water  DisfMsal  Site  Evaluation  Committee.  This  committee  is 
composed  of  representatives  of  Federal  and  State  resource  agencies  and  meets  when 
needed.  Siting  guideiines  have  been  established  in  WAC  332-30-166(10)  (Exhibit  B) 
which  will  be  revbed  to  be  consistent  with  the  PSDDA  process. 

Once  sites  are  selected,  DNR  acquires  shoreline  permits  for  the  maximum  period 
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possible  (currently  5  years).  This  provides  more  predictability  to  the  site  users, 
speeds  the  project  review  process,  and  ensures  regional  consistency  in  site 
management.  As  the  shoreline  permit  applicant,  DNR  is  also  lead  agency  under  SEPA. 
Shoreline  permits  are  requested  to  cover  all  anticipated  disposal  operations  at  the 
site  over  the  term  of  the  permit. 

DNR  issues  dredged  material  disposal  permits  for  each  individual  disposal 
operation  in  accordance  with  WAC  332-30-166  Open-  Water  Di^sal  Sites.  Upon  receipt 
of  a  Corps  Public  Notice,  DNR  sends  the  proponent  an  application  form.  The  applicant 
submits  the  application  and  fee  to  DNR.  The  permit  is  not  issued  until  copies  of  the 
Corps  permit  and  Ecology  Water  Quality  Certi^tion  have  been  received  by  DNR.  The 
Corps  does  not  apply  for  a  permit  for  Corps’  navigation  projects.  For  Corps  projects 
having  local  sponsors,  the  sponsors  obtain  the  permits.  In  the  case  of  non-sponsor 
projects,  the  Ck>rps  does  obtain  a  registration  number  so  DNR  can  track  overall  site 
use. 


DNR  disposal  permits  have  been  issued  for  varying  terms.  Some  permits  have  been 
issued  for  up  to  five  years  when  r^uested  by  a  site  user.  Permits  are  required  both 
for  initial  navigation  project  dredging  and  subsequent  maintenance  dredging.  Site 
users  request  longer  term  permits  to  retain  flexibility  in  their  dredging  schedules. 

However,  with  longer  permit  terms,  DNR  h££  more  difficulty  keeping  track  of  current 
site  use.  Also,  longer  permits  without  a  periodic  review  clause  may  make  it  more 
difficult  for  agencies  to  incorporate  any  new  sediment  evaluation  criteria  or  other 
program  adjustments. 

2.2.6  Local  Shoreline  Management 

Under  the  Shoreline  Management  Act,  local  governments  have  the  responsibility 
for  general  land  use  planning  for  shoreline  development.  Local  governments  control 
shoreline  land  use  through  issuance  of  shoreline  substantial  development  permits. 
Currently.  DNR  acquires  shoreline  permits  for  use  of  open-water  disposal  sites.  Once 
shoreline  permits  are  granted,  no  further  local  regulatory  actions  are  required  for 
site  use.  Disposal  site  users  obtain  permits  for  each  disposal  operation  from  the 
Corps,  Fisheries,  Ecology,  and  DNR.  This  process  is  shown  in  Figure  112-1. 

In  the  past.  DNR  has  obtained  one  shoreline  management  permit  for  each  disposal 
site.  The  DNR  has  been  responsible  for  ensuring  the  site  user’s  compliance  with  the 
requirements  of  the  shoreline  permits  as  well  as  with  DNR's  own  requirements. 

Each  shoreline  permitting  jurisdiction  approaches  open-water  disposal 
differently.  The  Management  Plans  Work  Group  reviewed  most  individual  Puget  Sound 
Shoreline  Master  Program's  criteria  on  open-water  disposal.  Current  Shoreline  Master 
Program  policies  and  regulations  on  open-water  disposal  are  summarized  in  Exhibit  D. 
Differences  appeared  in  requirements  for  sdentific  background  information  on  the 
disposal  operation,  preference  for  other  than  open-water  disposal,  and  in  use  of  sites 
established  through  the  DNR  WAC  process.  These  differences  have  made  acquisition  of 
shoreline  permits  a  time  consuming  process.  There  is  no  certainty  that  a  shoreline 
permit  will  be  Issued  and  sites  made  available  when  needed,  even  though  all  PSDDA 
criteria  are  met. 

Using  the  permit  process,  some  jurisdictions  have  insisted  on  retaining  the 
authority  to  evaluate  individual  disposal  operafions.  This  effectively  removes  the 
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value  of  the  shoreline  permit  issued  to  CX«ilR  and  complicates  the  permittiM  process, 
particularly  when  the  dredging  and  (fisposal  are  in  different  jurisdictions,  thwe 
should  be  no  need  for  denial  of  a  disposal  operation  if  PSDOA  procedures  and  site  use 
conditions  are  s^lated  by  Stats  and  Federal  regulatory  agencies. 

Some  Jurisdictions  with  disposal  sites  have  concerns  about  accepting  dredged 
material  from  other  jurisdictions.  The  PSODA  disposal  site  selection  process  is 
establishing  sites  that  each  serve  a  number  of  jurisdictions.  Establishment  of 
separate  disposal  sites  for  each  jurisdiction  would  be  cumbersome,  expensive  to 
administer,  and  greatly  increase  ttie  environmental  Impact  due  to  the  additional  bottom 
area  covered.  It  Is  antidpatsd  that  the  PSDDA  process  wH  alleviate  local  concerns 
about  the  source  of  material  by  provkfing  specific  acceptable  guidelines  for  sediment 
evaluation,  site  selection,  and  site  management. 

2.3  Possible  Changes  In  Permit  ProcessinQ 

Usually,  proposals  for  use  of  open-water  disposal  sites  are  associated  with 
dredging  projects.  Both  parts  of  a  project  (dredging  and  rlKsposal)  are  evaluated 
through  the  same  application.  Figure  11.2-1  shows  the  typical  sequence  of  events  in 
the  dredging  permit  application  process.  Two  potential  changes  in  the  permit  process 
that  could  be  implemented  are  institution  of  a  Corps  Regional  Permit  for  dredging 
and/or  open-water  disposal  and  institution  of  Shoreline  Master  Program  cons^ncy. 
either  through  adoption  of  uniform  local  regulations  or  State  pre-emption  of  disposal 
site  permitting.  In  addition,  disposal  permit  application  fonns,  permit  fonns,  and 
permit  terms  could  be  adjusted,  as  necessary,  to  be  consistent  with  PSDOA. 

2.3.1  Corps  Regional  Permit 

MPWG  discussed  with  the  Corps  the  desirability  of  issuing  a  regional  permit  for 
certain  types  of  dredging  and  disposal  operations.  Issuance  of  a  Regional  Permit 
quires  a  determination  that  the  environmental  consequences  of  the  action  are 
individuaily  and  cumulatively  minimal.  The  decision  to  issue  a  Seattle  District 
Regional  Permit  would  be  based  on  an  ewailuation  of  the  probable  public  interest  impact 
of  the  proposed  activity,  loanee  of  a  Regional  Permit  would  not  efimlnate  obtaining 
other  r^lred  State  or  local  permits.  A  R^ional  Permit  could  be  revoked  if  it  were 
determined  that  the  cumulative  effects  of  the  activities  authorized  were  having  an 
adverse  impact  on  the  public  interest,  including  the  environment.  Consideration  of  a 
Regional  Permit  is  a  separate  action  from  the  PSDDA  study  and  will  be  evaluated  on  its 
own  merits. 

2.3.2  Shoreline  Master  Program  Revisions 

Local  adoption  of  the  PSDDA  guidelines  for  open-water  disposal  is  anticipated  as 
a  result  of  ooor^ation  with  local  juiMictions.  This  would  strearnline  the 
permitting  process  and  stiN  allow  pubtic  review  of  dredged  material  disposal  at  the 
local  level.  In  cooperation  with  Ecology's  Shoreiands  Division  and  local  governments. 
MPWQ  has  developed  model  Shorelne  Master  Program  poldes  and  regulations  for 
unconfined,  open-water  dredged  material  cHsposal  (see  ExftibItE).  Local  governments 
will  be  assisted  by  Ecology  in  incorporating  these  policies  and  relations  into  their 
Shoreline  Management  Master  Pre^jrams  as  soon  as  poset>le.  mis  approach  reties  on 
amendments  local  governments  which  may  not  be  Mcomplished  in  the  time  frame 
required  for  permitting  of  the  new  PSDDA  sHm.  However,  existing  shoreline  policies 


and  reguiationa  will  allow  issuance  of  shoreline  permits  to  DNR  for  the  new  disposal 
sites.  These  permits  wiN  be  sought  for  the  maximum  permissft)ie  period  (currently  5 
years). 

The  value  of  local  adoption  of  the  model  language,  even  after  the  first  shoreline 
permits  we  Issued,  is  that  the  model  incorporates  the  assumptions  about  local  policy 
upon  which  PSDOA  is  based.  The  model  language  integrates  local  policy  with  State,  and 
Federal  management  of  unconfined,  open-water  disposal  sites.  The  model  language  will 
also  faciiitWe  permit  renewals. 

If  the  final  PSDOA  Management  Plan  report  is  approved  by  the  Puget  Sound  Water 
Quality  Authority,  adherence  to  PSODA  recommendations  would  be  required  of  all  State 
and  local  agencies. 

2.3.3  Revisions  to  the  Shoreline  Management  Act 

Should  Shoreline  Master  Program  consistency  not  be  possible  among  local 
jurisdictions,  another  solution  may  be  legislative  change.  The  Shoreline  Management 
Act  could  be  amended  to  ntake  approval  of  open-water  disposal  sites  a  State,  rather 
than  local,  responsibility.  This  would  simplify  the  permit  process  without  reducing 
the  effectiveness  of  PSDOA  guidelines  for  c^n-water  disposal. 

2.3.4  Disposal  Permit  Application  Forms 

The  Department  of  Natural  Resources  should  revise  its  Open-Water  Disposal  Permit 
Application  form,  the  Open-Water  Disposal  Permit,  and  the  Plan  of  Operation  to  reflect 
PSODA  recommendations. 

In  addition  to  individual  agency  adjustments  to  application  forms,  it  should  be 
possible  to  develop  a  single  permit  application  form  that  could  serve  as  initial  input 
for  local.  State,  and  Federal  agencies.  Currently,  shoreline  management.  Corps,  and 
DNR  application  forms  are  separate.  A  single  plication  fonn  could  be  used  to  supply 
basic  project  information.  Specialized  information,  such  as  financial  capability 
requir^  by  DNR  and  sediment  testing  required  by  the  Corps  and  Ecology  could  be 
requested  by  individual  agencies  after  the  initial  ai^lication  is  received.  The  Corps 
and  Ecology  have  been  discussing  joint  application  procedures  for  their  permits. 

There  is  a  need  to  coordinate  tracking  of  disposal  project  information  among 
agencies.  Currently,  each  agency  assigns  numbers  under  its  own  system.  To  facilitate 
cross-referencing  project  information,  a  consistent  nunfoering  system  is  recommended. 

2.3.5  Terms  of  DNR  Open-Water  Disposal  Permits 

The  terms  of  the  DNR  disposal  permits  should  be  limited  to  the  actual  time 
necessary  for  an  hxlividual  project.  This  would  keep  DNR  better  informed  about 
current  use  at  a  site  and  ensure  that  new  sediment  evaluation  requirements  or  site  use 
measures  are  incorporated  into  projects  in  a  timely  manner.  Permit  terms  for  disposal 
of  mainfonanoe  dredging  should  consider  the  need  for  retesting  of  sediments  when  there 
is  a  likelihood  of  contamination  appearing  at  the  site.  DNR  should  seek  guidance  from 
the  Corps.  Ecology,  and  EPA  when  setting  permit  terms. 
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3.  PERMIT  CX)MPLIANCE  INSPECTION 

3.1  Introduction 


Permit  compKanoe  is  verification  that  the  requirements  of  open-water  disposal 
permits  and  authorizations  are  met.  Cornpliance  verffication  is  required  by  permits 
issued  by  the  Corps  under  Section  404  of  the  Clean  Water  Act  and  Section  10  of  the 
River  and  Harbors  Act,  Ecology’s  Water  Quality  Certification.  Department  of  Fisheries 
Hydraulics  Project  Apfmvai,  ONR  disposal  permit  and  local  Shoreline  Management 
Permit.  The  individual  pemte  are  reviewed  in  detail  in  Section  li-2  of  this 
technical  appendix. 

The  remainder  of  this  chapter  is  divided  into  six  sections:  Compliance 
Philosophy,  Verifyirtg  the  Character  of  the  Material,  Verifying  the  Location  of 
Disposal.  Designating  Responstole  Agencies.  Inspection  arid  Compliance,  and  Costs. 

3.2  Compliance  Philosophy 

MPWG  has  identified  three  alternate  philosophies  which  could  be  followed  in 
verifying  permit  compliance.  These  philosophies  could  be  applied  in  any  permit 
program.  Federal,  State,  or  local.  For  puqx>ses  of  discussion,  these  are 
characterized  as:  voluntary  compliance,  spot  checking,  and  full-time  verification. 

3.2.1  Voluntary  Compliance 

This  philosophy  presumes  that  operators  will  follow  approved  practices  and  that 
occasional,  presumably  infrequent,  violations  would  not  significantly  harm  the 
environment.  This  is  similar  to  current  practice.  Operators  would  be  given  detailed 
instructions  about  acceptable  practioes.  They  would  periodically  report  on  operations 
and  immediately  report  any  proMms.  Citizen  complaints  would  be  the  major 
independent  method  for  identifying  improper  practices. 

Implementation  cost  to  the  agencies  would  be  minimal.  There  would  be  no  field 
verification  of  disposal.  Monitoring  of  dredging  would  be  up  to  individual  agency 
capabilities  and  requirements  (e.g.,  an  after-dredge  survey  by  the  owner  being 
submitted  to  the  Corps.  Fisheries,  etc.). 

3.2.2  Spot  Checking 

Spot  checking  assumes  that  operators  working  under  permit  will  generally  try  to 
follow  approved  practices  and  that  occasional  violations  would  not  significantly  hann 
the  environment.  However,  spot  ched^  also  presumes  that  some  operators  may  be  more 
diligent  or  skilled  than  others  and  relies  on  random  checks  to  identify  serious 
prr^ms  and  to  keep  the  operators  aware  of  agency  concerns. 

Operators  would  file  routine  reports  on  their  operations  but  immediately  report 
any  on-site  probtoms.  Periodic  checks  would  be  made  at  different  stages  in  the 
operation  -  dredging  and  material  heading  (to  verify  type  of  material  cKscharged  at 
the  cKspoeal  site),  transporting  to  the  disposal  site,  disposal  site  location,  etc. 

Special  practices  could  be  required  and  more  frequent  monitoring  could  be  done  where 
dredged  materials  unsuitable  for  unconfined,  open-water  are  known  to  exist.  The  cost 
of  a  spot  checkteg  system  would  be  greater  than  what  agencies  allocate  today  for  . 


monitoring  of  dredging  and  disposal  sites. 

3.2.3  FuH-Time  Verification 

This  option  assumes  that  operators  may  not  voluntarily  follow  proper  practices 
and/or  that  violations  could  cause  significant  damage  to  the  environment  Full-time 
verification  would  be  implemented  by  continuous,  independent  checking  of  aN  factors. 
For  example,  fuN-time  agency  inspedors  would  watch  the  dredging  operation  to  ensure 
the  correct  materials  are  pla^  in  barges.  Disposal  location  and  tirning  would  be 
monitored  by  placing  personnei  or  electronic  sensors  on  barges.  A  fuN-time 
verification  system  would  significantly  raise  the  costs  to  the  dredging  industry  or 
significantly  increase  State  agency  budgets. 

3.2.4  Recommendations 

The  "spot  checking"  philosophy  is  recommended.  This  allows  fiexbility  to  pursue 
permit  compliance  according  to  the  needs  of  each  operation.  Total  volunta^ 
compliance  deprives  ttte  agencies  of  any  independent  verification  while  full-time 
verification  is  unnecessarily  costiy. 

3.3  Verifying  the  Character  of  Dredoed  Material 

3.3.1  Options 

Prior  to  disposal  of  dredged  material  at  an  open-water  she,  two  factors  must  be 
verified:  the  acceptability  of  material  and  accurate  positioning  at  the  disposal 
site.  Acceptability  of  the  material  could  be  verified  in  two  ways:  indirectfy,  by 
observing  the  dredging  operation  and  ensuring  that  only  material  from  previously 
sampled  and  acceptable  areas  is  sent;  or  dire^,  by  swnpiing  the  material  in  each 
barge  before  h  is  taken  to  the  disposal  she.  The  latter  is  not  feasible. 

Corps  404  permits  and  Ecology's  401  Water  Quality  Certifications  are  issued  for 
each  dreeing  project.  Before  a  pennh  is  issued,  the  chi^cter  of  sediments  at  the 
dredging  she  is  determined  through  selective  sampling  and  a  dredgii^  plan  is 
develops.  Areas  containing  materials  not  suitable  for  open-water  disposal  are 
kJentifi^. 

It  is  possftrle  to  verify  the  character  of  material  designated  for  open-water 
disposal  by  knowing  where  the  dredged  material  will  come  from.  Verification  that  the 
material  comes  from  the  proper  portions  of  the  dredging  she  could  be  done  by  the 
dredger,  by  an  independent  engineer,  or  by  an  agency  staff  person.  The  verification 
will  be  based  on  sediment  sampling  inforrrtation  feat  has  been  mapped  on  navigation 
charts. 

Selection  of  the  responsible  person  could  be  based  on  fee  likelihood  of  a  problem 
occurring  at  the  (hedging  site.  If  unsuitable  materials  were  present  or  h  there 
would  be  difficulty  in  separating  them  from  suifebie  materials,  some  independent 
verification  couM  be  required.  Also,  depending  on  the  likelihood  of  a  problem, 
verification  could  be  done  by  obsenring  the  dredging  operation  or  by  taking  soundings 
of  the  dredged  she  either  durfeg  or  on  completion  of  dredging. 

An  advantage  of  verifying  the  source  of  maferial  at  fee  dredging  she  is  that 
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several  agencies  already  have  responsfeiKty  for  controlling  the  dredging  operation. 
Ecology  enforces  water  quality  standards.  Fisheries  enforces  the  Hydraulics  Project 
Appro\^,  and  local  governments  enforce  shoreline  permits.  Verification  of 
compiiance  with  PSDDA  guidelines  could  be  added  to  and  coordinatsd  with  current 
efforts  with  minimal  extra  cost. 

The  character  of  material  also  could  be  verified  either  by  sampling  material 
placed  in  the  barges  or  by  sampling  material  after  placement  at  the  di^osal  site. 
Sampling  material  in  barges  would  have  to  be  done  carefully  to  obtain  statistically 
accurate  results.  Unless  the  barge  were  required  to  wait  until  testing  were  complete 
(10  to  30  days),  the  results  would  only  be  useful  as  a  future  data  source  rather  than 
a  preventive  measure.  Sailing  is  also  very  expensive,  often  ninning  over  $1 ,500  per 
sample.  Sampling  at  the  di^^  site  would  establish  tee  existence  of  a  problem  but 
would  not  necessarily  identify  who  caused  the  problem. 

3.3.2  Recommendations 

Compliance  inspection  at  tee  dredging  site  should  verify  that; 

a.  Only  material  suitable  for  unconfined,  open-water  disposal  is  sent  to  a 
PSDDA  disposal  site. 

b.  Only  bottom-dump  barges  are  used  because  other  types  of  barges  cause 
excessive  dispersion  of  material  during  disposal. 

c.  Floatable  and  non-floatable  debris  are  not  placed  in  barges  destined  for 
PSDDA  disposal  sites. 

Continuous  inspection  should  not  be  required  for  dredging  at  sites  where  all 
materials  are  suitable  for  unconfined,  open-water  disposal  a^  tee  potential  for 
debris  is  low.  Dredging  at  these  sites  should  be  inspected  on  a  random  spot  check 
basis. 

At  some  dredging  sites,  some  material  will  not  be  acceptable  for  unconfined, 
open-water  disposal.  Routine  inaction  should  be  performed  at  these  ^es  to  verify 
separation  of  acceptable  from  unacceptable  material.  This  inspection  could  be 
performed  either  directly  by  agency  staff  or.  at  the  discretion  of  tee  agency,  by  an 
independent  inspector  hired  tee  dredger. 

Prior  to  aN  dredging  projects,  a  visual  survey  should  be  made  of  tee  dredging 
site  to  determine  the  potential  for  floating  and  non-floating  debris.  A  written 
dredging  inspection  plan  for  each  project  will  be  develops  by  the  inspecting  agency 
and  provided  to  DNR  before  disposal  begins.  A  recommend^  format  is  shown  in 
Exhibit  G.  The  inspection  plan  should  be  based  on  the  results  of  tee  sedinrent 
sampling  and  visual  survey.  The  plan  should  describe  any  independent  inspection 
required  to  be  provided  by  the  operator  as  well  as  the  minimum  level  of  agency 
inspection  activity.  Any  independent  inspection  to  be  provided  by  the  operator  also 
should  be  specified  in  the  Water  Quality  Certification. 

Non-«gmcy  inspectors,  if  used,  should  be  qualified  and  experienced  in  evaluating 
marine  construction  projects.  Inspection  reports  could  be  filled  out  by  on-site 
construction  managers  or  supervisors.  However,  they  should  be  approved  by  a  licensed 


engineer.  Non-agency  inepectors  should  be  required  to  notify  the  responsible  agency 
personnel  by  ph<m  w^in  12  hours  and  in  writifig  within  48  hours  of  discovery  of  a 
permit  violation  and/or  significant  unforeseen  coriditions,  such  as  discovery  of 
contaminants  in  an  area  where  they  were  not  expected. 

Some  dredging  sites  have  sediments  of  differing  quality  separated  into  layers  or 
zones.  Some  of  them  may  contain  material  that  may  be  acceptefole  for  unoonfined, 
open-water  and  some  may  not  be  acceptable.  If  the  unacceptable  material  can 

be  completely  removed  before  removal  of  acceptable  material,  inspection  may  be  changed 
from  continuous  to  random  or  spot  checking,  in  this  case,  disposal  operators  should 
provide: 

a.  Written  certification  that  daily  on-site  inspections  were  undertaken  for  the 
duration  of  dredgi^  and  disposal  operations  necessary  to  remove 
unacceptable  sediments,  if  dredging  occurs  on  a  24-hour  basis,  the  daily 
inspection  shall  be  divided  equally  among  shifts;  and 

b.  Written  certification  that  a  final  inspection  demonstrated  that  all 
unacceptable  material  was  remov^  prior  to  dredging  of  the  material 
acceptable  for  unconfined,  open-water  disposal.  This  final  inspection  will 
include  measurements  of  dr^irtg  depths  and  visual  inspection,  if  possible, 
of  sediments  which  remain  to  be  dredged. 

If  both  acceptable  and  unacceptable  sediments  are  present  at  a  dredging  site  but 
the  unacceptable  material  cannot  be  removed  from  the  site  before  removal  of  acceptable 
material  begins,  routine  inspection  should  be  required  during  the  whole  dredging 
project. 

While  a  disposal  site  is  being  used,  monfoly  summary  reports  should  be  sent  to 
ONR  on  disposal  activity  as  shown  in  Exhibit  F. 

3.4  Verifying  the  Location  of  Disposal 


The  other  major  factor  needing  verification  is  the  position  of  barges  at  the  time 
of  disposal.  PSODA  Phase  I  disposal  sites  have  been  located  in  low-energy  areas  such 
that  dredged  materials  are  general^  expected  to  remain  on-site,  provided  that  the 
materials  are  released  within  a  prescribe  surface  disposal  zone.  This  will 
facilitate  long-term  monitoring  of  environmental  irr^cts.  Figure  11.3-1  presents  the 
parameters  of  foe  typical  disposal  site,  showing  foe  relationship  of  the  surface 
disposal  zone  to  the  surface  target  area  and  to  foe  disposal  site  (bottom  in^ct 
area).  An  infrequent,  inaccurate  dump  of  materials  should  not  have  a  significant 
adverse  effect  on  the  environment  The  actual  effect  would  depend  on  foe  depth, 
current  and  environmental  features  of  foe  discharge  location.  However,  it  is 
important  to  take  aN  responsible  measures  to  ensure  off-sHe  disposal  doesn't  occur. 

3.4.1  Past  Positioning  Problems 

In  foe  past  disposal  site  positioning  has  been  verified  only  at  foe  Four  Mile 
Rock  site.  This  was  done  through  foe  Coast  Guard  Vessel  Traffic  System  (VTS) 
described  below.  VTS  was  first  used  fo  1985.  During  the  winter  and  early  summer  of 
1986,  upland  residents  reported  several  off-site  disposal  operations.  Three 
violations  of  hours  of  operation  were  verified. 


3.4.2  Positioning  Accuracy 


An  understanding  of  positioning  probienis  is  necessary  to  develop  reasonable 
expectations  for  dred^,  dredging  contractors,  the  public,  and  agencies. 

PSDDA  funded  a  stiMjy  of  techniques  for  positioning  at  disposal  sites  and  for 
veiling  the  accuracy  of  dis^sal  operations  fEvaiuation  and  Develooment  of 
PositioninQ  and  Monitoring  Protocols  for  Oredoe  Material  Disposal  in  Puoet  Sound. 
PSDDA.  February.  1986)  The  following  analysis  is  a  result  of  this  *positioning  study’ 
and  of  follow-up  work  done  by  the  Management  Plan  Work  Group. 

The  p(^|itioning  study  found  that  positioning  accuracy  depends  on  the 
maneuver^lity  of  the  bar^/tug  combination  ar^  on  ^e  accuracy  of  positioning 
methods  used. 

Barges  in  Puget  Sound  range  in  length  from  50  to  250  feet.  Most  are  longer  than 
1 30  feet.  Barges  generally  are  not  seH-propetled.  but  rather  are  pushed  or  pulled  by 
tugboats. 

Maneuverability  decreases  with  increasing  distance  between  the  barge’s  inertial 
center  and  the  tug.  The  offset  distance  between  the  barge  and  tug  varies  with 
transport  method  and  barge  size.  Wind,  waves  and  currents  make  it  very  difficult  to 
position  a  barge  at  a  predetermined  location. 

The  positioning  study  concluded  that  "the  bargeAug  combination  does  not  have 
sufficient  maneuverability  for  fine-scale  positioning  and  is  subject  to  drift  while 
releasing  its  load.  Therefore,  the  area  ^in  whi^  the  larger  barges  (250  ft)  can 
be  consistently  positioned  is  limited.* 

The  positioning  study  further  concluded  that  ’Methods  currently  used  in  Puget 
Sound  to  position  barges  at  di^sal  sites  cannot  consistently  place  the  barge  within 
surface  disposal  zone  boundaries.’  Most  barge  positioning  at  disposal  sites  in  recent 
years  has  been  accomplished  with  radar  remges  and  visual  sightings  rattier  than 
Loran-C.  Radar  is  standard  equipment  on  tugs  and  is  normally  used  to  navigate. 
Loran-C  is  distrusted  in  inland  waters  because  the  nearby  land  masses  distort  the 
Loran-C  signal.  Additionally,  military  transmissions  frequently  cause  wild 
distortions  in  Loran-C  readings  in  certain  areas  of  Puget  Sound. 

The  positioning  study  found  that  all  positioning  methods  are  subject  to  inherent 
limitations  of  accuracy  and  to  external  limitations  imposed  by  the  site.  For  disposal 
zone  positioning,  absolute  accuracy  is  important  during  initial  setting  of  the 
disposal  zone  and  target  area.  Return  to  the  site  depends  on  repeatable  accuracy.  If 
the  coordinates  for  a  disposal  site  have  been  established  by  the  same  positioning 
method  that  wfll  be  required  of  users,  the  margin  of  positioning  error  at  that  site 
will  be  defined  by  repeatable  accuracy  rather  than  by  ateolute  accuracy.  Because 
repeatable  accuracy  is  typically  better  than  absolute  accuracy,  a  wide  range  of 
navigation  methods  can  ^en  meet  the  positioning  accuracy  requirements  for  a  given 
disposal  sHe. 

The  degree  of  accuracy  is  limited  by  many  factors.  These  include  familiarity  of 
the  operator  with  the  positioning  method,  proper  record  keeping,  and  accuracy  of  maps 
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Figure  II. 3-1  Disposal  Site  Parameters 
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used  to  locate  positions  from  fixes.  Weather,  currants,  and  other  site  conditions 
affect  the  ability  to  mairrtain  position  within  the  disposal  site.  Proximity  to  land 
and  the  physical  terrain  also  Itoiit  the  accuracy  of  certain  methods. 

3.4.3  Surface  Disposal  Zone 

The  positioning  study  evaluated  the  size  of  the  surface  target  area  required  to 
achieve  different  le^is  of  accuracy.  The  size  of  the  target  area  is  influenced  by 
the  size  of  barges  being  positioned,  wind,  currents,  time  needed  to  dump  and  the 
accuracy  of  tfie  positioning  method  used. 

Most  material  is  completely  discharged  within  30  seconds  to  10  minutes  after  the 
barge  doors  are  opened.  However.  20  minutes  or  more  may  elapse  from  the  time  a  barge 
arrives  on-site  and  discharge  is  complete.  The  speed  of  the  discharge  depends  on  the 
cohesion  of  material  and  t^  of  equipment  used.  During  disposal,  maneuverability  is 
extremely  limited  and  the  barge  may  be  displaced  from  the  target  by  wind  and  currents. 

The  positioning  study  recommended  that  the  target  area  for  operators  be  smaller 
than  the  desired  surface  disposal  zone.  This  would  provide  a  buffer  zone  and  allow 
for  positioning  errors  and  drift.  The  study  recommended  a  minimum  500-foot  radius 
target  area  as  adequate  for  most  conditions  when  positioning.  This  is  twice  the 
maximum  barge  length. 

The  positioning  study  also  suggested  that  a  buffer  width  be  at  least  90  feet  to 
allow  for  positioning  error  (with  68%  confidence).  This  assumes  use  of  a  positioning 
method  such  as  Loran-C  with  a  repeatable  accuracy  of  66  feet.  The  study  recommended 
that  disposal  zone  radii  be  no  less  than  800  feet  for  positioning  methods  with  plus 
or  minus  66  feet  accuracy. 

Site  users  may  either  stop  at  an  up-current  or  up-wind  side  of  the  target  area 
and  drift  while  dum^ng  or  drive  torough  the  target  area  and  discharge  at  the  same 
time.  With  a  target  area  1 200  feet  in  diameter,  a  boat  drifting  at  one-half  knot 
would  cross  through  the  target  area  in  24  minutes.  A  boat  running  at  three  knots 
would  cross  the  area  in  four  minutes. 

3.4.3. 1  Recommendations 

The  overall  surface  disposal  zone  should  have  a  radius  of  900  feet  and  the  target 
area  a  radius  of  600  feet. 

3.4.4  Electronic  Positioning  Systems 

Electronic  positioning  methods  use  the  transmission  of  electromagnetic  waves  from 
two  or  more  shore  stations  and  a  vessel  transmitter  to  define  the  vessel’s  location. 

These  systems  include  single  and  double  shore-based  stations  which  are  managed  by  the 
user.  Lorem-C  (a  navigation  system  provided  by  the  Coast  Guard),  and  satellite-based 
systems,  which  will  become  available  in  the  future. 

3.4.4.1  VTS 

The  Vessel  Traffic  System  (VTS)  radar  is  used  by  the  Coast  Guard  to  minimize  the 
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danger  of  collisions  or  groundings  in  Puget  Sound.  As  described  in  the  positioning 
stu^,  the  VTS  system  uses  10  remote  radar  stations  to  ^  the  position  of  ships  on 
major  traffic  lanes  from  the  Strait  of  Juan  de  Fuca  to  Three  Tree  Point  south  of 
Seattle.  VTS  can  be  used  as  a  disposal  site  positioning  aid  but  only  VTS  covers 
Seattle  in  the  Phase  I PSDDA  study  area. 

3.4.4.2  Loran-C 

Loran-C,  an  acronym  for  long-range  navigation,  is  an  electronic  navigation 
system.  In  very  simplistic  terms,  receivers  match  cydes  to  measure  time  differences 
between  arrivirig  signals.  These  differences  can  be  plotted  to  show  lines-of-position 
for  course  tracking.  There  are  two  drawbacks  to  use  of  Loran-C  in  Puget  Sound.  One 
is  that  the  proximity  to  land  warps  the  Loran-C  signal  and  makes  Loran-C  an 
unreliable  navigation  tool.  In  s^te  of  this  warpage,  the  signal  is  stable  and  can 
provide  accurate  guidance  in  repositioning  dump  barges  if  the  coordinates  of  the  dump 
site  are  taken  by  positioning  a  boat  at  the  sHe,  rather  than  by  projecting  the 
coordinates  on  paper. 

The  other  drawback  to  Loran-C  in  Puget  Sourtd  is  that  interference  from  radio 
transmissions  occasionally  distorts  the  signal.  Charlie  Eaton,  owner  and  operator  of 
the  Kittiwake  research  vessel,  has  had  extensive  experience  positioning  in  all  ttiree 
Phase  I  areas  during  PSDDA  fish  trawl  data  gathering  studies.  He  reports  that  Loran-C 
is  unreliable  in  Port  Gardner  due  to  radio  interference.  He  reported  good  Loran-C 
reception  in  Commencement  Bay  and  acceptable  reception  in  Elliott  Bay. 

Other  people  familiar  with  Loran-C  use  in  Puget  Sound  reported  that  the 
interference  could  theoretically  be  filtered  out  with  the  right  equipment.  They 
believe  Loran-C  could  provide  reliable  repositioning  guidance.  (Personal 
communication  with  Lynn  Westbo,  P.E.,  Assistant  Branch  Chief,  Electronics  Engineering 
Branch,  13th  Coast  Guard  District  Headlquarters,  Seattle  and  Michael  G.  Dilley,  Sales 
Representative,  Sound  Marine  Electronics,  Inc.,  Ballard).  Scott  Smith,  who  attended  a 
MPWG  meeting,  cautioned  that,  if  Loran-C  is  used,  there  should  be  standards  for  the 
type,  placement,  and  use  of  equipment  to  ensure  consistent  results. 

Loran-C  equipment,  if  used  for  positioning,  will  read  out  the  bearing  and 
distance  to  the  desired  coordinates.  It  would  be  possible  to  plot  two  points  on 
either  side  of  the  target  area  circle.  A  tug/barge  could  head  for  the  first  point, 
start  discharging  when  the  barge  crosses  the  target  area  circle,  and  then  head  for  the 
second  point  on  the  tar^t  area  circle.  Disposai  would  have  to  be  completed  before 
reaching  the  second  point.  The  choice  of  direction  to  cross  the  target  area  could 
vary  based  on  wind,  currents,  approach  direction,  or  other  factors.  Using  the  target 
area  for  control  would  ensure  that  disposal  takes  place  within  the  disposal  zone  and 
therefore,  that  material  stays  within  the  designated  disposal  site. 

Ken  Preston  of  General  Construction  said  that  even  though  Loran-C  will 
continually  plot  the  distance  and  bearing  to  a  site,  following  tha*  plot  could  take  an 
operator  on  a  crooked  path.  This  is  due  to  warpage  in  the  Loran-C  lines  caused  by 
close  proximity  to  land  masses.  While  changing  directions  in  a  small  boat  is  no 
problem,  this  can  be  difficult  for  a  tug  with  barge  in  tow. 
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3.4.4.3  Satellite  Systems 

The  positioning  technique  study  pointed  out  that  within  five  years,  satellite 
navijaation  systems  should  be  available  which  provide  p(MBitive  positioning  accuracy  to 
within  25  feet  for  a  cost  comparable  to  Loran-C.  The  satellite  c^als  will  not  be 
subject  to  warpage  or  interference  as  is  Loran-C. 

3.4.4.4  Buoys 

Buoys  provide  the  most  positive  means  of  positioning.  The  watch  circle  or  swing 
of  the  buoy  will  depend  on  the  current  and  type  of  mooring  used.  Buoys  tethered  with 
chain  and  cable  or  rt^  will  swii^  a  great  deal  more  than  buoys  tethered  with  an 
elastic  line.  An  elastic  mooring  in  400'  of  water  with  1  knot  current  would  confine 
the  watch  circle  to  less  than  50’.  The  cost  of  an  elastically  tethered  buoy  would  be 
around  $1 1 .000  and  maintenance  parts  would  average  $3.200^ear.  Installation  parts 
and  maintenance  would  be  extra.  (Personal  communication  with  David  Wyman,  Buoy 
Technology,  Inc.,  11/10/86). 

The  Coast  Guard  estimates  that  the  swing  of  a  nylon  rope  tethered  buoy  in  570 
feet  of  water  would  be  250  feet  in  a  one  knot  current.  This  would  be  acceptable  for 
target  area  positioning.  MPWG  asked  the  Coast  Guard  about  cooperating  in  placement 
and  maintenance  of  normally  tethered  buoys.  The  Coast  Guard  s^  they  would  be 
willing  to  place  and  maintain  buoys  under  interagency  agreement.  The  cost  would 
average  $3,000  per  year  per  site  including  materials,  placement  and  maintenance.  (See 
Exhibit  H.) 

MPWG  also  discussed  with  the  Coast  Guard  the  acceptability  of  placing  buoys  at 
the  three  preferred  PSODA  Phase  I  sites.  The  Coast  Guard  responded  that  buoys  would 
probably  not  be  allowed  at  the  Elliott  Bay  and  Commencement  Bay  sites  due  to  conflicts 
with  navigation.  A  buoy  system  may  be  possible  at  the  Port  Gardner  site,  depending  on 
the  ultimate  location  of  the  Navy  disposal  site  and  any  buoys  associated  with  that 
site  (personal  communication  with  Lt.  Stephenson).  As  the  Navy  project,  if  approved, 
will  tra  completed  within  a  few  years,  there  should  be  no  long  term  problem  with  a  buoy 
at  the  Port  Gardner  PSDDA  site.  However,  it  has  been  determined  that  use  of  a  buoy 
may  conflict  with  the  drift  net  fishery  in  Port  Gardner. 

3.4.4.5  Range  Markers 

Range  markers  on  shore  could  serve  as  an  alternative  to  buoys.  However,  they  are 
expensive  ($30,000  -  $60,000  per  disposal  site)  and  could  present  visibility  problems 
in  bad  weather.  The  Coast  Guard  ex^ssed  willingness  to  cooperate  in  (^cement 
and/or  maintenance  of  range  markers.  (Personal  communication  witii  Lt.  Stephenson, 
Chief,  Operations  Section,  Aids  to  Navigation  Branch.  13th  Coast  Guard  District.) 

3.4.4.6  Variable  Range  Radar 

Variable  range  radar  (VRR)  fixes  a  position  by  measuring  the  distances  to  three 
targets  on  the  radar  screen  which  can  be  accurately  identified  on  a  map.  A  variable 
range  marker  measures  the  distance  to  the  object  (as  identified  by  its  radar 
reflection).  This  distance  then  is  drawn  wi^  a  compass  as  a  line  of  position  on  the 
chart.  The  intersection  of  the  three  lines  of  position  marks  the  vessel’s  position. 
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The  MPWG  Positioning  and  Monitoring  study  states.  "Positioning  barges  with  VRR 
shouid  provide  sufficient  accuracies  for  a  900-foot  radius  dump  zone  in  alnK>st  any 
type  of  weather.  ProvkKng  range  Nmitations  to  predetermined  targets  identified  by 
the  regulatory  agency  will  reduce  the  radial  error  even  further.  Most  tugs  already 
are  equipped  w4^  VRR  and  other  [types  of]  radar  can  add  variable  range  markers  for 
$1 ,000  to  $2,000.  The  newer  digi^  systems,  priced  in  the  $5,000  to  $1 0,000  range, 
offer  multilevel  processing  for  better  taiget  pidcup  and  provides  map  plotting  ability 
on  the  screen." 

Charlie  Eaton,  skipper  of  the  Kittiwake.  recommended  that  if  radar  is  to  be  used 
in  Elliott  Bay.  that  a  new  radar  reflector  be  placed  on  the  existing  marker  off 
Duwamish  Head.  Using  that  and  the  tip  of  the  Lockeed  dry  dock  should  provide  adequate 
radar  reference  points. 

Ken  Preston  of  General  Construction  suggested  that  radar  positioning  in  Port 
Gardner  could  be  accomplished  by  placing  ra^  reflectors  on  Buoy  #1  (a  piling)  and 
two  other  locations  around  Port  Gardner.  He  said  he  would  rather  have  a  buoy  at  the 
disposal  site  but  that  radar  would  be  the  next  preferred  altemative.  He  suggested 
that,  if  a  buoy  were  placed  at  the  Navy  disposal  site  in  Port  Gardner,  a  radar 
reflector  on  that  buoy  could  aid  in  positioning  at  the  PSDDA  Port  Gardner  site. 

Lt.  Stephenson  said  it  is  Coast  Guard  policy  to  place  radar  reflectors  in  all 
structural  navigation  aids.  This  has  not  been  fuNy  im^mented  but  the  Coast  Guard 
would  place  reflectors  on  any  existing  aids  if  request^  (personal  communication  with 
Steve  Tilley,  September  1986). 

3.4.5  Recommendations 

Based  on  currently  available  data,  MPWG  recommends  the  following  positioning  metftods 
for  both  Corps  and  non-Corps  projects. 

3.4.5.1  Elliott  Bay 

The  Coast  Guard  Vessel  Tracking  System  (VTS)  should  be  the  ultimate  reference  for 
barge  operators  in  Elliott  Bay.  VTS  is  accurate  and  has  the  added  advantage  of 
providing  independent  verification  of  positioning  accuracy.  However,  operators 
shoukJ  tM  prepared  to  position  themselves  with  VRR  and  Loran-C  in  case  VTS  operators 
are  not  available.  Operators  should  be  required  to  receive  confirmation  of 
positioning  from  the  Coast  Guard  just  before  dumping  starts.  Loran-C  coordinates 
should  be  provided  to  the  operators  by  the  ackninistering  agency.  These  coordinates 
should  be  obtained  by  taking  readings  from  a  Loran-C  instrument  positioned  at  the 
disposal  site  by  some  other,  more  accurate,  method.  The  VTS  screens  should  be  marked 
at  the  same  time.  The  following  radar  reference  points  are  recommended  for  Elliott 
Bay: 

1 .  Dolphin  north  of  Duwamish  Head 

2.  Northern  tip  of  Duwamish  Head 

3.  Northemtipof  pier  13 

4.  Northern  tip  of  the  western  pier  of  pier  14 

5.  Northeastern  tip  of  terminal  1 8 
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3. 4.5.2  Commencement  Bay 

In  Commencement  Bay,  variable  range  radar  and  Loran-C  should  be  the  primary 
positioning  methods.  Loran^  is  the  most  cost-effective  and  provides  the  required 
accuracy.  Loran-C  coordinates  should  be  provided  to  the  operators  by  the 
administering  agency.  Loran-C  coordinates  should  be  o^ned  by  taking  a  reading  from 
a  Loran-C  instrument  positioned  at  the  disposal  site  by  some  other,  more  accurate, 
method.  In  addition  to  the  Loran  coordinates,  the  following  radar  reference  points 
are  recommended: 

1 .  Western  tip  of  Browns  Point 

2.  Western  ^  of  Dash  Point 

3.  Eastern  tip  of  Piner  Point 

4.  Eastern  tip  of  Neil  Point 

Buoys  are  preferred  by  site  users  and  should  be  considered,  if  allowed  by  the  Coast 
Guard,  and  if  the  cost  is  justified  by  the  potential  use. 

3.4.5.3  Port  Gardner 

A  buoy  would  be  the  preferable  positioning  aid  for  Port  Gardner.  However,  due  to 
potential  conflicts  with  drift  nets,  variable  rarrge  radar  should  be  used  instead.  The 
following  radar  reference  points  are  recommended: 

1 .  Ferry  terminal  at  Mukilteo 

2.  Navy  pier  at  Mukilteo 

3.  Southern  tip  of  Gedney  Island 

4.  Bell  buoy  east  of  Gedney  Island  at  the  entrance  to  Port  Susan 

5.  Bell  buoy  west  of  the  mouth  of  die  Snohomish  River  and  north  of  the 

anchorage  area. 

Loran-C  positionir^  in  Port  Gardner  is  not  reliable  at  this  time  due  to  interference 
from  radio  transmissions. 

3.4.6  Verifying  Disposal  Site  Positioning  Compliance 

Several  methods  for  independently  verifying  positioning  accuracy  were  evaluated 
for  accuracy,  flextoility,  portability,  reliability,  servicing,  availability,  cost, 
convenience,  user  ^histication,  and  documentability.  Table  11.3-1  outlines  the 
finding  of  the  positioning  study. 

Verification  methods  not  considered  appropriate  by  the  study  included  those  with 
severe  visibility  limitations  and  those  with  high  logisticai  requirements.  The 
remaining  mebods  require  little  operator  effort.  Site  use  records  auid  VTS  radar 
monitoring  would  be  the  easiest  programs  to  implement.  Remote  monitoring  methods 
would  be  more  expensive  and  labor  intensive. 

3.4.6.1  User  Records 

User  records  of  the  time,  location,  and  depth  at  the  beginning  and  end  of  the 
dumps  would  be  valuable  as  a  general  cheddng  tool.  The  positioning  study  recommended 
that  user  records  be  required  for  all  operations.  However,  independent  verification 
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is  not  available. 


3.4.6.2  Shore-based  Visual  Observation 

Shore-based  observation  with  theodolites  or  range-azimuth  systems  can  be  used  as 
a  full-time  or  spot  check  of  disposal  accuracy.  These  methods  are  limited  by 
visibility  requirements.  Costs  of  equipment  and  staff  time  would  vary  depending  on 
the  amount  of  monitoring  deemed  necessary. 

3.4.6.3  Vessel  Traffic  System 

VTS  and  placement  of  automatic  sensors  on  the  barges  are  examples  of  remote 
electronic  monitoring  methods.  VTS  is  a  radar  system  which 
manages  boat  movements  and  is  similar  to  air  traffic  control  at  airports.  VTS 
coverage  is  limited  to  certain  areas  of  Puget  Sound.  Only  Elliott  Bay  is  covered  in 
the  PSDDA  Phase  I  area.  An  advantage  of  VTS  is  that  it  can  also  aid  dumpers  in 
positioning  themselves  on  the  sites. 

VTS  is  currently  being  used  at  the  Four  Mile  Rock  disposal  site  in  Elliott  Bay. 
Operators  contact  the  Coast  Guard  when  they  head  for  a  disposal  site  and  are  directed 
to  the  site.  They  report  when  the  dump  occurs  and  this  is  logged  by  the  Coast  Guard. 

VTS  can  verify  the  position  of  the  barge  in  the  dunp  site  and  the  reported  beginning 
and  ending  time  of  disposal,  but  not  that  the  dump  occurred  when  reported. 

3.4.6.4  Other  Remote  Electronic  Monitoring  Systems 

In  New  York,  the  Coast  Guard  has  installed  an  Ocean  Dumping  Surveillance  System 
(ODSS).  Automatic  sensors  are  installed  on  all  barges  which  are  coupled  with  a  Loran- 
C  system  and  radio.  These  sensors  determine  draft  and  indicate  when  the  barge  is 
dumping.  Barge  draft  and  Loran  position  can  be  recorded  on-board  or  transmitted 
immediately  to  a  base  station.  The  cost  of  the  ODSS  system  is  around  $10,000  per 
remote  station  plus  the  cost  for  a  base  station  or  central  computers.  The  Coast  Guard 
is  using  this  system  in  New  York  because  the  offshore  sites  are  up  to  100  miles  away 
and  there  is  a  great  incentive  for  the  dumpers  to  unload  before  arriving  at  the  site. 


Other  Loran-based  monitoring  systems  are  also  available.  The  cost  of  each  system 
varies,  depending  on  capability.  An  example  of  a  fairly  simple  system  is  II  Morrow, 

Inc.’s  Nav-Track.  This  system  consists  of  a  Loran-C  unit,  Nav-Track  Model  312  and  a 
radio  on  each  boat.  The  price  of  the  package  is  in  the  range  of  $3,500  per  vessel.  A 
base  station  consists  of  a  radio  receiver,  a  Model  314  unit  and  a  printer  costing 
around  $3,500.  A  vessel  can  call  the  base  station  to  report  its  position  or  the  base 
station  can  ask  any  vessel  its  position.  Positions  are  printed  out.  With  the  right 
type  of  radio,  one  base  station  could  serve  all  of  Puget  Sound.  Alternatively,  the 
base  station  could  be  mounted  in  a  truck.  An  inspector  in  the  ftuck  making  periodic 
inspections  could  visually  determine  the  time  of  dump  from  shore  and  check  the 
vessel's  location  at  the  same  time. 

Shore-based  electronic  observation  could  also  be  done  with  a  radar  unit  mounted 
on  a  truck.  The  radar  unit  would  be  consistently  positioned  at  a  known  shore  point. 

An  overlay  could  be  drawn  for  the  radar  screen  which  would  identify  the  location  of 
the  disposal  site.  The  radar  operator  would  need  to  be  in  visual  contact  with  the 
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TABLE  li.3-1 

MAJOR  SITE-SPECIFIC  COMPLIANCE  OPTIONS 


VTS^ 

User 

Log 

Auto. 

Electronic  . 
Monitorincr 

Visual 

From 

Shore'^ 

Radar 
On  , 
Shore 

Commencement 

Bay 

N/A 

Yes 

Yes 

Yes 

Yes 

Elliott  Bay 

Yes 

Yes 

Yes 

Yes 

Yes 

Port 

Gardner 

N/A 

Yes 

N/A 

Yes 

Yes 

^  By  itself,  can  verify  position  but  not  time  of  dump. 

^Depending  on  level  of  sophistication,  could  report  location  only  or  location  and 
time  of  dump.  Loran-C  problems  eliminate  Port  Gardner. 

^Difficult  to  determine  exact  position  unless  some  type  of  equipment  used. 

^Performs  same  as  VTS  but  is  somewhat  less  accurate.  If  aided  by  a  buoy,  would  be 
very  accurate.  By  itself,  can  verify  position  but  not  time  of  dump. 


barge  to  know  when  dumping  occurs.  The  cost  of  such  a  radar  unit  would  be  $2,000- 
4,000.  The  cost  of  initial  surveying  of  the  shore  site  would  vary,  depending  on 
availability  of  control  points. 

3.4.6.5  Water-based  Observation 

Verification  of  disposal  site  positioning  can  be  done  by  personal  observation 
from  a  boat.  The  Corps  manages  dredged  material  disposal  sites  in  New  England  in 
this  way.  Verification  of  disposal  accuracy  is  done  through  placing  an  inspector  on 
every  barge.  The  cost  of  the  inspectors’  time  is  charged  to  the  barge  operators  at  a 
rate  of  $22/hour. 

Alternatively,  disposal  operations  coukJ  be  observed  from  other  boats  either  on  a 
full-time  or  spot  check  basis.  Full-time  obsenration  from  another  boat  would  be  more 
expensive  due  to  the  cost  of  the  extra  boat.  Part-time  observation  would  still 
require  some  boat  time. 


3.4.6.6  Recommendations 

Procedures  for  verifying  the  location  of  disposal  should  be  denned  individually 
for  each  site  based  on  the  positioning  methods  and  other  site-specific 
characteristics.  However,  user  recoitls  should  be  required  for  all  sites.  Independent 
verification  checks  should  be  routinely  compared  to  user  records. 
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At  the  Elliott  Bay  site,  verification  should  be  accomplished  by  the  Coast  Guard 
VTS  with  periodic  oversight  inspections  by  the  administering  agency.  A  memorandum  of 
agreement  should  be  developed  with  the  Coast  Guard  to  detail  their  responsfeilities 
and  procedures  to  be  followed.  DNR  should  obtain  a  record  from  the  Coast  Guard  of 
each  individual  disposal  contact.  This  record  should  contain  the  information  shown  in 
Exhibit  F. 

Verification  at  Tacoma  and  Everett  should  be  accomplished  through  use  of  truck- 
mounted  ra^ar  and  Loran-based  radio  tracking. 

The  Corps  should  institute  a  positioning  verification  process  for  Corps  projects 
with  reliability  equal  to  or  higher  tfian  that  established  by  DNR  for  non-Corps 
projects.  The  Corps  should  send  DNR  monthly  reports  on  disposal  site  use  in  the  same 
form  as  are  requir^  for  nonFederal  projects  (^e  Exhibit  F).  The  Corps  should  also 
send  DNR  monthly  reports  on  disposal  site  inspections  performed. 

3.4.7  Other  Use  Requirements 

Other  factors  of  concern  are;  t^  of  barges,  noise  during  dumping,  release  of 
debris,  and  conflicts  with  commercial  fisheries. 

3.4.7.1  Bottom-Dump  Barges 

It  is  the  consensus  of  PSDDA  agencies  that  the  current  policy  of  allowing  only 
bottom-dump  barges  to  use  open-water  disposal  sites  should  be  continued.  These  barges 
minimize  turbidity  and  mixing  of  sediments  with  the  water.  Use  of  bottom-dump  barges 
can  be  checked  at  either  the  dredging  or  disposal  site. 

3.4.7.2  Noise 

Noise  has  been  identified  as  a  problem  in  some  locations.  Noise  can  be  evaluated 
either  directly  by  monitoring  disposal  operations  or  by  periodically  testing  equipment 
and  certifying  it  for  use.  The  latter  procedure  is  now  used  at  the  Four  Mile  Rock 
site  in  Elliott  Bay.  Exhibit  K  contains  noise  monitoring  reports  for  equipment  used 
at  Four  Mile  Rock. 

Limits  on  hours  of  operation  have  been  applied  in  Seattle  due  to  concerns  about 
noise  and  ability  to  monitor  the  dump  location.  Recently,  residents  adjacent  to  the 
Four  Mile  Rock  dump  site  have  said  noise  is  not  a  problem  and  that  the  reason  for 
their  concern  about  hours  of  operation  is  to  be  able  to  see  violations.  They  are 
still  concerned  about  the  effectiveness  of  monitoring  at  night.  With  electronic 
monitoring,  the  remaining  concern  is  whettier  the  monitoring  is  being  done  diligently. 


3.4.7.3  Debris 

Disposal  of  debris  at  open-water  disposal  sites  has  for  some  time  been  prohibited 
by  several  regulatory  programs.  Debris  include  both  floatables  such  as  old 
pilings  and  non-floatable  material  such  as  steel  bands  and  waterlogged  stumps. 
Ecology's  401  Water  Quality  Certification  authority  extends  to  disposal  of  debris.  A 
clause  prohibiting  disposal  of  bark  and  wood  debris  is  normally  kiduded  in  the 
Certification. 
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Fisheries'  regulations  require  that  "Debris  or  deleterious  material  resulting 
from  construction  shaH  be  removed  from  the  beach  area  and  prevented  from  entering 
State  waters."  (WAC  330-1 15-270(5))  Fisheries'  HPAs  are  nonnally  conditioned  to 
require  that,  "Any  debris  resulting  from  this  project  shall  be  removed  from  the  water 
and  disposed  of  or  placed  in  such  a  manner  to  prevent  ite  being  washed  back  into  the 
water  by  high  water  or  wave  action.* 

For  Hs  own  maintenance  work,  the  Corps  normally  requires  that  floatable  debris 
be  disposed  of  by  the  contractor  in  an  upland  disposal  area,  rather  than  the  open- 
water  disposal  area. 

3.4.7.4  Treaty  Indian  Concerns 

Concern  about  use  of  the  Elliott  Bay  and  Port  Gardner  sites  has  been  raised  by 
the  Suquamish,  Muckleshoot,  and  Tuial^  Trbes.  The  propos^  Phase  I  disposal  sites 
are  located  in  traditional  Indian  fishing  grounds.  Although  fishing  can  occur  any 
time  of  day  or  night,  little  fishing  occurs  between  10  a.m.  and  4  p.m.  The  fisheries 
are  opened  for  short  periods  from  June  -  January  on  as  little  as  12  hours  notice. 

Gill  nets  may  extend  1800'  from  the  boat  and  may  drift  over  a  disposal  site.  However, 
U.S.  Coast  Guard  Rule  18  states  that  power-driven  vessels  underway  must  avoid  fishing 
vessels.  There  have  been  no  reported  cases  of  conflict  between  Tribal  fishing  and 
disposal  site  use. 

3.4.7.5  Recommendations 

In  general,  only  bottom  dump  barges  will  be  allowed  to  use  PSDDA  disposal  sites 
in  order  to  minimize  water  quality  impacts.  Other  types  of  dumping,  such  as  direct 
sluicing  or  pushing  material  off  flat-top  barges,  result  in  greater  dispersion  of 
material. 

Disposal  operations  should  be  specifically  required  to  meet  the  State  and  local 
noise  standards,  if  local  conditions  warrant.  Where  noise  control  is  necessary, 
disposal  equipment  should  be  tested  periodically  (once  a  year  should  be  adequate)  and 
certified  for  use  at  a  site.  Limiting  hours  or  days  of  operation  should  not  be 
necessary  if  noise  is  adequately  controlled. 

Dredging  and  disposal  site  inspection  should  ensure  that  non-floatable  debris 
which  becomes  visible  during  dredging  is  removed  from  the  dredged  material  at  the 
dredging  site.  The  size  of  debris  v<^ich  must  be  removed  should  be  clearly  specified 
in  permits  and  contracts  to  provide  certainty  to  the  drer^ers  when  they  bid  the  jobs. 
Floatable  debris  should  be  either  removed  at  the  dredging  site  or  picked  out  of  the 
water  at  the  disposal  site. 

Compliance  with  any  site-specific  use  requirements  should  be  inspected  on  a  spot 
check  basis. 

Potential  disposal  site  use  conflicts  with  general  navigation,  Indian  and  non- 
Indian  fishirtg  should  be  evaluated  prior  to  issuance  of  site-use  permits.  If 
necessary,  site-use  restriction  should  be  applied  to  minimize  conflicts. 

To  minimize  conflicts  with  Tribal  fisheries,  DNR  will  consider  the  need  for 
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applying  special  permit  conditions  on  a  case-by-case  basis.  Such  conditions  might 
include  complete  disposal  site  closure  or  limitirtg  disposal  to  daylight  hours  during 
which  Trtt)al  fishing  would  normally  not  occur. 

While  not  anticipated  at  this  time,  additionai  project  or  pennit-specific 
requirements  may  be  identified  on  a  case  by  case  basis  by  either  agency  and  imposed  as 
a  specific  condition  for  disposal  of  the  individual  section  404  permit,  section  401 
Water  Quality  Certification,  or  DNR  site  use  permit. 

3.5  Agencies  Responsible  for  Verification 

3.5.1  Current  Practice 

As  mentioned  earlier,  agencies  involved  in  permitting  open-water  disposal  are  the 
Corps  of  Engineers.  Department  of  Natural  Resources,  Oepaitnent  of  Ecology, 
Environmental  Protection  Agency.  Department  of  Fisheries,  and  local  governments. 
These  agendes'  enabling  authorities  are  separate  and  do  not  provide  for  functional 
coordination. 

3.5.1. 1  Corps  of  Engineers 

The  Corps  Regulatory  Branch  has  the  authority  to  inspect  dredging  and  disposal 
operations  for  compliance  with  Section  404  arKi  Section  10  permit  terms  and  conditions. 
Currently,  the  Cor|:»  verifies  permit  compliance  for  non-Corps  dredging  activities. 

During  annual  contract  inspections,  dreeing  depth  is  spot  checked  K  dredging  has 
occurred.  The  Corps  funds  these  annual  inspections.  The  Corps  has  the  authority  to 
condition  permits  to  require  permittees  to  pay  inspection  expenses  in  accordance  wi^ 
Section  9701  of  Public  Law  97-258  (31  U.S.C.A  9701). 

The  Corps  inspects  for  water  quality  compliance  on  Corps  projects,  but  relies  on 
Ecology  to  verify  compliance  for  non-Corps  projects.  The  Navigation  Branch,  Seattle 
District  administers  Corps  funded  dredging  and  disposal  activities  and  will  comply 
with  PSDDA  guidelines  for  inspecting  disposal  site  use. 

3.5.1 .2  Department  of  Natural  Resources 

DNR  does  not  verify  compliance  with  standards  for  character  of  material  dumped. 
Through  an  agreement  with  the  Coast  Guard,  barge  movement  and  disposal  location  in 
Elliott  BtQT  are  verified  through  the  Vessel  Traffic  System.  There  is  no  cost  to  DNR 
for  this  service.  Additional  State  compliance  costs  could  be  recovered  by  adjusting 
the  disposal  fee. 

3.5.1. 3  Ecology 

The  Department  of  Ecology  verifies  compliance  with  the  Section  401  Water  Quality 
Certification  (at  the  dredging  site)  on  a  spot  dteck  basis.  Frequency  of  checking  is 
based  on  whether  ttiere  is  a  potential  for  acddentaNy  picking  up  contaminated 
material  at  individual  sites.  In  some  cases,  as  a  condition  of  the  Section  401  Water 
Quality  Certification.  Ecology  requires  the  permittee  to  rrKmitor  water  quality 
oonrtitions  at  the  dredge  sito.  In  the  past,  no  requirements  for  monitoring  water 
quality  at  open-water  disposal  sites  have  been  imposed. 
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Ecology  can  pass  compliance  costs  on  to  pennittees  by  requiring  pennittees  to 
provide  inspections.  Inspections  by  Ecology  would  have  to  be  funded  from  the  State 
General  Fund  or  through  a  fee  system.  Ecology  is  not  currently  authorized  to  charge  a 
fee  for  Water  Quality  Certifications  or  modifications. 

3.5. 1.4  Environmental  Protection  Agency 

EPA  has  not  verified  compliance  at  the  dredging  sites  or  at  open-water  disposal 
sites.  When  made  aware  of  problems,  such  as  off-site  disposal.  EPA  has  notified 
appropriate  authorities.  To  fund  compliance  work,  EPA  would  have  to  use  its  general 
appro^tion  funds. 

3.5.1 .5  Local  Governments 

Shoreline  management  agencies  generally  inspect  for  permit  compliance  only  when 
there  is  a  report  of  a  problem.  Local  agencies  charge  fees  specified  by  local 
ordinance. 

3.5.2  Alternative  Arrangements 

Altematives  for  verifying  permit  comprtance  are  to  continue  current  practice 
with  agencies  acting  independently  or  to  consolidate  inspections.  Either  option  could 
be  used  with  any  of  the  permit  compliance  philosophies  outlined  in  Section  3.2  of  this 
report  (voluntary  compliance,  spot  ^eddng,  full-time  verification). 

3.5.2. 1  Continue  Current  Practice 

Agencies  could  continue  to  conduct  compliance  verification  as  separate  entities. 
This  would  reflect  the  roles  and  responsibilities  of  each  agency.  Each  may  have  a 
particular  interest  in  a  spedfic  phase  or  impact  of  a  project.  These  impacts  may 
require  expertise  that  would  normally  be  unique  to  trained  personnel  from  one  agency. 
Compliance  verification  by  each  agency  separately  requires  more  personnel  and  time 
than  a  cooperative  system. 

3.5.3  Consolidation  of  Permit  Compliance  Activities 

Theoretically,  permit  compliance  activity  could  be  consolidated  by  appointing  one 
entity  to  be  respons%)le  for  inspecting  dredging  technique  and  disposal  location. 

This  responsibility  could  be  assumed  by  any  of  the  PSDDA  agendes,  by  local 
government,  or  by  site  users. 

Factors  to  be  considered  in  assigning  this  responsibility  to  a  local.  State,  or 
Federal  agency  are: 

a.  Ability  to  recover  costs; 

b.  Technical  expertise  of  staff;  and 

c.  Auttiority  to  take  immediate  enforcement  action. 

EPA  has  no  ability  to  recover  costs  directly  from  permittees.  Ecolofty  wouid  need 
some  legislative  authorization  to  charge  a  user  fee  for  Water  Quality  Certi^tions. 

DNR  would  want  fogislative  authorization  to  increase  fees  substantially  above  the 
current  level.  The  ^rps  presently  covers  such  costs  out  of  its  own  budget  but  can 


charge  user  fees  to  cover  unusual  costs. 


EPA,  Ecology,  and  the  Corps  have  technical  expertise  in  water/sediment  quality. 
DNR  doesn't  have  expertise  in  either  water  quaNty  monitoring  or  positioning.  The 
Corps  also  has  expertise  in  dredging,  disposal  operations,  and  positioning. 

The  inspecting  agency  should  have  the  authority  to  immediately  stop  or  modify 
violations  which  might  be  discovered.  Agency  authorities  to  deal  with  violations  are 
covered  in  detail  in  Chapter  5  of  thte  Appendix. 

Local  governments  are  responsible  for  ensuring  compliance  with  shoreline  permits. 
This  is  true  whether  the  permits  are  issued  to  DNR  (or  other  coordinating  agency)  or 
directly  to  disposal  site  users.  Local  governments  could  assume  responsfeility  f^ 
compliance  all  the  respective  permits.  The  advantage  is  that  lo^  governments 
are  closest  to  the  scene  arid  to  the  local  public.  However,  local  agencies  would  need 
additional  funding  and  new,  specialized  staff  to  do  this  on  a  regular  basis.  Also, 
local  governments  may  resist  inspecting  use  of  a  site  that  serves  regional,  in 
addition  to  local,  needs.  Smaller  jurisdictions  would  find  this  particularly 
difficult.  Furthermore,  ensuring  consistency  between  a  number  of  iocal  inspectors 
could  be  difficult.  The  frequency  of  site  use  would  not  support  a  full-time  staff 
position  in  Everett  or  Tacoma. 

Responsibility  for  compliance  could  be  shifted  to  dredgers  and  site  users.  They 
could  be  required  to  hire  independent  inspectors  approved  by  agencies  to  conduct 
monitorii^  under  PSDDA  guidelines.  Evaluating  and  certifying  ^e  inspectors  would 
still  require  a  certain  amount  of  agency  oversight.  A  cooperative  arrangement  of 
compliance  verification  would  simplify  the  interaction  with  the  permittee. 

3.5.4  Recommendations 

The  Department  of  Ecology  should  take  the  lead  in  inspecting  non-Corps  dredging 
complianoe  with  the  Water  Quality  Certifications  and  Corps  404  permits.  This  could  be 
funded  out  of  Ecok^y's  general  fund  appropriation.  Inspection  ^oukf  ensure  that 
only  suitable  material  is  sent  to  the  dis^sal  site.  Any  violations  should  be 
reported  to  the  Corps,  EPA,  and  DNR.  DNR  should  also  be  notified  if  any  floatable 
material  needs  to  be  removed  during  the  dunging  operation. 

DNR  should  take  the  lead  in  verifying  non-Corps  compliance  with  the  requirements 
for  disposal  site  use,  including  positioning  accuracy  and  removal  of  floatables  at  the 
disposal  sKe  (if  not  removed  at  the  dredging  site).  DNR  should  recover  tiie  costs  of 
compliance  inspection  through  disposal  site  user  fees.  For  non-Corps  projects,  a 
dredging  site  inspection  plan  should  be  written  by  Ecology  and  provided  to  DNR  for 
each  project  prior  to  initiation  of  dredging. 

The  Corps  of  Engineers  should  institute  procedures  similar  to  the  above  for 
compliance  inspection  of  Corps  contractors  dredging  and  disposal  operations. 

Site-specific  management  plans  are  contained  in  Exh%>it  J.  These  plans 
summarize,  for  each  site,  the  recommendations  on  disposal  site  size,  navigation 
controls,  reporting,  inspection,  use  restrictions  and  environmental  monitoring. 


3.6  Inspection  and  Compliance  Costs 

Costs  of  inspection  and  compliance  would  be  borne  both  by  dredgers/disposal  site 
users  and  inspecting  agencies. 

3.6.1  Agency  Costs 

Ecology  estimates  than  an  adequate  compliance  inspection  program  would  require  an 
annual  increase  in  expenditure  of  $75,000  annually  for  the  Puget  Sound  phase  I  and  II 
areas.  This  cost  is  only  for  an  inspector's  time.  It  doesn't  include  pre-dre^ing 
sampling  and  analysis  plans,  data  interpretation,  consultant  conferences,  etc.  Under 
authorization,  this  cost  wouid  be  borne  by  Ecology’s  General  Fund  appropriation. 

There  would  be  no  cost  to  dredgers. 

DNR  estimates  that  disposal  site  administration  will  require  one/half-time  staff 
person  to  meet  PSODA  Phase  I  administration  requirements.  This  would  include 
processing  disposal  permit  applications,  maintaining  records,  developing  inspection 
plans,  establishing  Loran-C  coordinates  and  radar  reference  points  for  disposal  sites, 
and  spot-checking  disposal  site  positioning.  Violations  follow-up,  program 
refinement,  travel,  and  equipment  would  also  be  included.  The  cost  is  estimated  at 
^8,00Q/year  with  an  $1 8,000  start-up  cost  for  a  truck-mounted  radar.  This  cost 
should  be  charged  to  disposal  site  users  as  part  of  the  DNR  disposal  permit  fee. 

3.6.2  Industry  Costs 

Dredgers  arc  responsible  for  providing  dredging  site  inspectors  when  required  by 
appropriate  permits.  This  could  cost  from  ^0  to  $75  per  hour  depending  on  Aether 
the  actual  inspections  are  performed  by  technicians  or  an  engineer  (personal 
communication,  Jay  Spearman,  Consulting  Engineer  9/23/86). 

Disposal  site  users  at  Commencement  Bay,  Port  Gardner,  and  Elliott  Bay  will  need 
Loran-C  (except  at  Port  Gardner)  and  VRR  equipment.  If  not  already  on  board,  this 
equipment  can  be  purchased  for  less  than  $5,000  per  vessel.  (Personal  communication 
with  Michael  Dilly,  Sound  Marine  Inc.,  August  1986.) 


4.  VIOLATIONS 


4.1  Nature  of  Violations 

Violations  of  permits  for  use  of  open-water  disposal  sites  may  involve  the 
character  of  material  dumped,  positioning  at  the  disposal  site,  or  special  conditions 
such  as  noise. 

Violation  of  the  criteria  for  material  to  be  dumped  could  be  evidenced  either  at 
the  dredging  site  or  on  the  transport  barge.  The  character  of  the  material  wiH  be 
controlled  by  permit  conditions  which  specify  the  location  and  depth  of  approved 
material  at  ^e  dredging  site.  Evidence  of  drying  at  improper  locations  and  depths 
could  constitute  a  violation  of  both  the  dredging  and  disposal  permit  requirements. 

In  transport,  violations  could  occur  if  dredged  material  sloughs  off  a  barge  or 
if  material  were  disposed  of  at  a  non-approved  she. 

At  a  disposal  site,  violations  could  occur  through  improper  positioning  at  the 
site,  oil  sheens  which  violate  water  quality  standards,  floating  debris,  use  of 
unauthorized  equipment,  improper  disposal  time,  or  excessive  noise  (if  noise  limits 
are  set). 

4.2  Types  of  Aoencv  Action  Against  Violators 

Possible  enforcement  actions  vary  with  the  severity  of  the  violation  and  with  the 
authority  of  the  agency  involved.  Actions  currently  available  include: 

a.  Stop  work  orders  from  agencies, 

b.  Civil  court  orders  r^uiring  stop  work  and/or  remedial  action, 

c.  Su^nsion,  modification,  or  revocation  of  issued  permits, 

d.  Civil  or  criminal  court  penalties  and/or  imprisonment, 

e.  Withdrawal  or  cancellation  of  proprietary  authorization  for  use  of  a 
disposal  site,  and/or 

f.  As^ssment  for  damage  to  the  land. 

Agencies  have  the  following  specific  enforcement  authorities. 

4.2.1  Corps  of  Engineers 

Rivers  and  Harbors  Act  of  March  3, 1899 

a.  Criminal  fines; 

b.  Cease  and  desist  orders  or  required  remedial  work;  and 

c.  Prosecution  of  Section  1 0  violations  for  criminal  penalty,  remedial  action, 
injunctions  and/or  imprisonment. 

Civil  penalties  are  not  specifted  in  the  law.  Section  12  provides 
criminal  penalties  for  Section  10  violations  which  indude  imposition 
of  fines  not  less  than  $500  nor  greater  than  $2,500,  or  imprisonment 
not  exceeding  one  year,  or  botfi.  Also,  a  1984  amendment  to  Federal 
Criminal  Law  established  a  fine  increase  up  to  $1 00,000  for  all 
criminal  misdemeanors. 


Section  404  of  the  Clean  Water  Act 


a.  Cease  and  desist  order;  and 

b.  Legal  action  for  dvil/criminal  penalty  remedial  action,  injunctions  and/or 
imprisonment. 

Other  Sections  of  the  Clean  Water  Act 

Section  301  of  the  Clean  Water  Act  prohibits  the  disr^iarge  of  dredged 
material  into  waters  of  the  United  States,  including  adjacent  wetlands, 
without  first  having  obtained  necessary  permits.  Sermon  309  of  the 
dean  Water  Act  provides  both  civii  and  criminal  penal^  for 
violation  of  Section  301 .  The  dvii  penalties  include  imposition  of 
fines  of  up  to  $1 0,000  per  day  of  vidation.  Criminal  penalties 
consist  of  fines  of  up  to  $25,000  per  day  of  violation,  or  for 
imprisonment  for  not  more  than  one  year,  or  both. 

Contract  Enforcement 

The  Corps  may  refuse  payment  to  contractors  who  violate  the  terms  of  a 
contract. 

4.2.2  Environmental  Protection  Agency 

a.  Clean  Water  Act  308  request  for  information  order; 

b.  Clean  Water  Act  309  administrative  order  requiring  cease  aixf  desist  and/or 
remedial  action;  and 

c.  U.S.  Attorney  referral  for  civil/criminal  penalty,  remedial  action, 
injunctions  and/or  imprisonment. 

d.  Other  provisions  of  Clean  Water  Act  include: 

Section  301  of  the  Clean  Water  Act  prohibits  the  discharge  of  dredged 
material  into  waters  of  the  United  States,  including  adjacent  wetlands, 
without  first  obtaining  necessary  permits. 

Section  309  of  the  Clean  Water  Act  provides  both  civil  and  criminal 
penalties  for  violation  of  Section  301 .  The  civil  penalties  include 
imposition  of  fines  of  up  to  $10,000  per  day  of  violation.  Criminal 
penalties  consist  of  fines  of  up  to  $25,000  per  day  of  violation,  or 
imprisonment  for  not  more  than  one  year,  or  both. 

4.2.3  .Washington  Department  of  Ecology 

RCW  90.48  Water  Pollution  Control 

Orders  can  be  issued  for  cease  and  desist,  remedial  action  plans,  or 
prevention  of  potential  violation.  Notice  of  violation  can  include 
cease  and  desist,  fines,  remedial  ac^n  and  recovery  of  costs  for 
environmental  resource  damage. 

Section  401  of  the  Federal  Clean  Water  Act 

The  State  water  quality  401  certification  may  be  withdrawn,  thereby 


nullifying  the  Corps  404  permit.  Cause  for  withdrawing  certification 
could  lead  to  either  an  order  for  furtfier  action  or  a  notice  of 
violation. 

Shorelines  Management  Act  (see  Cities  and  Counties  below) 

4.2.4  Washington  Department  of  Natural  Resources 

WAC  332-30  Aquatic  Land  Management,  Section  166 

a.  Revoke  proprietary  authorization  for  use  of  the  disposal  site,  and 

b.  Assess  damage  costs. 

4.2.5  Washington  Department  of  Fisheries 

Hydrauiic  Code  Rules  (WAC  220.1 10.030(1 9)(c)) 

a.  Warning  or  citation  issued  by  patrol  officer. 

b.  Violation  is  a  gross  misdemeanor  punishable  by  fine  or  imprisonment. 

4.2.6  Cities  and  Counties 

Shorelines  Management  Act 

a.  Local  government  attorney  or  State  attorney  general  may  bring  injunctive, 
declaratory,  or  other  actions  necessary  to  prevent  conflict  witfi  the 
shoreline  program  and  to  enforce  shoreline  management  provisions. 

b.  Willful  violation  is  a  gross  misdemeanor  punishable  by  a  fine  of  not  less 
than  $25  and  not  more,  than  $1 ,000  and/or  up  to  90  days  in  jail.  Repeated 
violations  carry  heavier  fines. 

c.  Violators  are  liable  for  all  damage  caused,  including  costs  of  restoration. 

d.  Private  persons  may  bring  suit  for  damages  and  recover  attorney’s  fees  and 
costs. 

4.2.7  Coast  Guard 

Section  307  of  the  Clean  Water  Act 

a.  Administrative  fines  for  oil  spills,  and 

b.  U.S.  Attorney  referral  for  civil/criminai  penalty  and/or  remedial  action. 

4.2.8  NEPAandSEPA 

In  addition  to  the  above,  the  National  Environmental  Policy  Act  (NEPA)  and  State 
Environmental  Policy  Act  (SEPA)  provisions  relating  to  environ* nental  impact  statements 
may  be  used.  If  false  claims  are  made  in  NEPA/SEPA  documentation,  this  information 
could  be  used  in  conjunction  with  above  authorities  to  strengthen  enforcement  actions. 
Permit  conditions  ap^ied  pursuant  to  SEPA  are  enforced  in  the  same  manner  as  if  they 
were  imposed  under  the  underlying  permit  authority. 


4.3 


The  current  response  to  violations  is  on  a  casa-by-case  basis  and  not  always 
effectively  coordinated.  The  best  results  would  be  achieved  if  the  agencies  responsi¬ 
ble  for  permit  compliance  were  to  ocMidinata  immediate  enforcement  response.  If  a 
violation  were  in  progress,  the  agency  could  act  or  contact  another  agency  which  could 
stop  the  violation  and  initiate  any  immediate  response  to  the  problem.  If  a  past 
violation  were  discovered,  the  agency  would  fovestigate  and  coordinate  with  other 
agencies  to  bring  appropriate  enforcement  action. 

4.4  Recommendations 

ONR.  Ecology,  and  the  Corps,  as  agencies  responsft>ie  for  compliance  inspections 
should  coordinate  with  each  other  and  with  other  agencies  as  necessary  to  respond 
effectively  to  violations. 

DNR  should  report  any  violations  of  disposal  site  use  to  Ecology  and  the  Corps. 
DNR  should  rely  on  those  agencies  to  pursue  appropriate  dvil  and/or  criminal 
penalties.  Where  damage  to  State-owned  aquatic  i^  can  be  shown,  DNR  should  seek 
damages  from  the  operator  and  consider  revocation  of  the  disposal  permit. 
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5.  ENVIRONMENTAL  MONITORING 


5.1  Need  For  And  Obiectivas 

The  primary  functions  of  the  environmental  monitoring  proposed  for  the  PSDDA 
disposai  sitM  are  to  ensure  complianoe  with  the  Section  4$4(b)(1 )  guidelines  and  to 
fieid  ve^  the  PSDDA  predictions  of  site  conditions  following  disposai.  Moreover, 
monitoring  will  provide  the  data  to  allow  direct  response  to  agency  and  public 
questions  regarding  site  conditions  and  environmental  impacts.  Finally,  environmental 
monitoring  data  forms  the  basis  for  the  annual  review  of  the  need  for  changes  in  the 
evaluation  procedures. 

This  chapter  presents  the  key  features  of  ttte  overall  proposed  PSDDA  monitoring 
plan.  The  complete  proposed  environmental  monitoring  plan  is  contained  in  Exhibit  I. 

The  monitoring  plan  is  designed  to  address  well-defined  objectives  or  questions 
that  directly  relate  to  verification  ^at  unacceptable  chemical  and  physical  impacts 
have  not  resulted  from  dredged  material  disposal.  These  questions  are: 

0  Does  the  deposited  dredged  material  stay  on-site? 

o  Is  the  biological  effects  condition  for  site  management  (Site  Condition  II) 
exceeded  at  the  site  due  to  dredged  material  disposal? 

0  Are  unacceptable  adverse  effects,  due  to  dredged  material  disposal, 
occurring  to  biological  resources  offsite? 

Site  Condition  II  (see  sections  2  and  4  of  the  FEIS)  will  be  the  biological 
effects  condition  for  site  management  at  the  unconfined,  open-water  disposal  sites. 

By  definition.  Site  Condition  II  could  allow  'minor  effects  on  biological  resources' 
at  the  dispo^  site  due  to  chemicals  of  concern.  This  accepts  some  on-site  sublethal 
or  chronic  biological  effects.  It  should  be  noted  that  this  is  a  maximum  condition  of 
site  management  and  that  actual  site  conditions  are  generally  expected  to  be  better 
as  much  of  the  dredged  material  will  have  very  low  levels  of  chemicals. 

5.2  Scope 

Given  the  assumption  that  disposal  will  be  limited  to  dredged  material  that  is 
consistent  with  site  management  Condition  II,  environmental  monitoring  during  actual 
disposal  operations  is  not  considered  to  be  necessary.  In  addition  to  supporting 
biological  information,  this  decision  is  based  on  field  studies  that  document  a  very 
small  loss  of  fines  and  associated  chemicals  to  tire  water  column  during  disposal  prior 
to  impact  on  the  bottom  (see  Evaluation  Procedures  and  Disposal  Site  Selection 
Technical  Appendixes).  Studies  have  also  shown  that  conventional  pollutants  (e.g., 
sulfides,  TOC,  aiKl  total  volatile  solkJs)  should  not  be  a  significant  problem. 
Consequently,  water  surface  monitoring,  as  well  as  beadi  monitoring,  will  not  be 
undertaken.  Instead,  the  monitoring  will  focus  on  the  benthic  environment  both  on  or 
near  the  site.  However,  water  column  effects  over  the  disposal  site  are  also 
addressed. 

As  the  preferred  disposal  sites  are  located  in  low  energy  and  low  currents  areas, 
offsite  impacts  are  not  expected.  However,  of^e  monitoring  will  be  conducted  to 


verify  these  expectations. 

A  significant  number  of  mobile  species  are  not  expected  at  the  active  disposal 
sites.  On-sKe  benthic  communities  are  expected  to  be  buried  to  v^ng  degrees 
following  disposal  of  dredged  material.  Full  recolonization  of  the  di^sal  sites  is 
not  expected  during  active  use  of  the  site  since  continued  disposal  operations  will 
tend  to  cover  any  recolonizers.  Partial  recolonization  will  occur  each  year  during 
periods  when  drying  operations  are  restricted  (due  to  fisheries  closures),  however, 
these  recoionizers  would  be  buried  once  disposal  operations  resume.  Pennanent 
recolonization  of  the  sites  is  expected  once  they  are  no  longer  used  for  the  disposal 
of  dredged  material  (Dexter  et  al.  1984;  Rhoads  and  Germans,  1986,  see  references, 
Exhbit  I).  Prior  to  that  time,  the  sites  are  not  expected  to  provide  sufficient  prey 
to  attract  additional  mobile  species  beyond  the  few  that  were  observed  during  site 
identification  studies. 

The  environmental  monitoring  element  of  the  PSDDA  plan  includes  a  predefined 
management  response  strategy  dealing  with  how  monitorii^  data  are  to  be  used  and 
interpreted,  i.e.,  Iriggers*  for  a^ropriate  management  action.  These  actions  may 
include  additional  sampling  at  the  site  (*verification  sampling”),  adjusting  the 
evaluation  procedures  used  to  assess  dredged  material,  or  modifying  use  of  the  site. 

Based  on  the  questions  set  forth  in  paragraph  5.1,  and  utilizir^  accepted 
protocols,  the  monitoring  plan  specifies  monitoring  techniques,  stations,  and 
frequency  for  each  of  the  selected  Phase  I  area  disposal  sites. 

The  key  field  analysis  concepts  used  in  the  monitoring  plan  are;  measurement  of 
gradients,  comparison  to  established  guideline  values,  comparison  to  baseline 
conditions,  and  comparison  to  nearby  benchmark  areas.  Gradient  measurements  assess 
parameters  down-current  from  the  site,  looking  for  evidence  of  offsite  movement  of 
dredged  material  chemicals  of  concern  from  that  material.  Sediment  chemical  values 
and  bioassay  responses  will  be  compared  to  the  PSDDA  guidelines  to  verify  that  the 
site  Condition  II  has  not  been  exceeded.  This  analysis  will  serve  as  a  check  of  the 
sampling  aspects  of  the  disposal  guidelines,  i.e.,  characterization  of  the  dredged 
material.  Also,  analysis  of  on-site  dredged  material  will  help  provide  a  field 
reason  to  believe,*  basis  for  deciding  when  additional  site  studies  are  necessary. 

Comparison  of  offsite  conditions  to  baseline  conditions  measured  prior  to 
disposal  will  be  done  to  verify  that  no  unacceptable  changes  have  occurred  due  to 
dr^ed  material  disposal.  Changes  in  parameters  on-site  and  offsite  will  be 
compared  to  nearby  relatively  undisturbed  areas  (benchmark  stations)  to  determine  if 
changes  are  due  to  oteer  sources  or  natural  fluctuations. 

The  most  intensive  monitoring  will  occur  during  the  first  few  years  of  site  use. 

This  will  allow  for  early  response  should  unexpected  adverse  impacts  occur.  Future 
monitoring  effort  may  be  lessened  if  monitoring  indicates  no  significant  effects  have 
occurred,  (i.e.,  PSDDA  evaluation  procedures  are  producing  the  expected  results). 

Field  studies  wiH  be  conducted  during  the  same  season  each  year  (i.e.,  during  late 
spring).  Intensity  of  monitoring  may  differ  from  year  to  year  bseed  on  the  volume  of 
dredged  materiiri  disposal  during  the  year  at  (he  site.  A  tentative  schedule  of 
monitoring  studies  has  been  es^lished  for  the  sites,  but  this  schedule  may  be 
adjusted  if  insufficient  material  is  deposited  at  a  site  to  warrant  full  study. 


5.3  General  Monitoring  Plan 

The  general  monitoring  plan  consists  of  several  types  of  field  studies,  each 
varying  in  intensity  and  frequency,  and  field  measurement  techniques.  Illustrated  in 
table  II 5-1,  the  various  categories,  parameters,  and  techniques,  and  their  relation 
to  the  monitoring  questions,  are  described  in  the  following  paragraphs. 

5.3.1  Monitoring  Categories 

The  monitoring  plan  will  be  accomplished  in  two  septate  steps:  a  baseline  study 
before  di^sal  takes  place  and  periodic  monitoring  after  disposal  occurs.  Table  II 
5-2  contains  the  proposed  schedule  for  baseline  studies  and  environmental  monitoring. 
This  schedule  assumes  disposal  volumes  will  be  sufficient  to  warrant  monitoring. 

Delays  in  opening  one  or  more  sites  in  1988  could  depress  volumes  and  impacts  which 
might  be  measured  through  monitoring.  If  volumes  are  too  low  to  warrant  cost- 
effective  monitoring,  monitoring  implementation  may  be  delayed.  Decisions  on 
monitoring  effort  will  be  made  by  DNR.  based  on  actual  site  use,  in  consultation  with 
the  Corps.  Ecology,  and  EPA. 

a.  Baseline.  The  purpose  of  the  baseline  is  to  document  conditions  existing  at 
and  around  the  disposal  site  and  at  ^nchmark  areas  prior  to  disposal  of  dredg^ 
material.  The  information  will  serve  as  a  basis  for  comparison  of  post-disposal 
conditions  at  the  site,  allowing  an  assessment  of  disposal  impacts.  Baseline  data 
will  be  obtained  for  the  same  chemical,  biological,  and  physical  parameters  that  will 
be  assessed  during  post-disposal  monitoring. 

Baseline  studies  were  initiated  during  the  spring  of  1988.  While  biological 
activities  occur  year-round  at  the  disposal  sites,  spring  months  are  nonnally  the  time 
of  high  biological  activity.  This  is  when  new  recruitment  occurs  to  the  benthos  and 
demersal  predators  experience  higher  feeding  rates.  Accordingly,  the  spring  is  the 
time  in  which  most  benthic  impacts  can  be  expected  and  therefore  it  serves  as  the 
best  period  for  checking  site  conditions.  Monitoring  will  occur  during  this  same 
season  over  the  life  of  the  program  to  allow  a  comparison  of  data  for  trend  analysis. 

b.  Partial  Monitoring.  The  purpose  of  partial  monitoring  is  to  verify  that  the 
dredged  material  is  staying  on-site  and  that  site  condition  II  has  not  been  exceeded. 

A  minimum  number  of  chemical  stations  wifi  be  sampled  to  determine  chemical 
characteristics  of  the  sediment.  A  map  of  the  disposal  area  mound  and  spread  will  be 
produced  to  determine  the  location  and  direction  of  material  movement.  Both  sonar  and 
sediment  vertical  profiling  system  (SVPS)  imagery  will  be  used.  In  addition,  SVPS 
biological  data  will  provide  a  general  impression  of  biological  impacts  on  and 

offsite.  Partial  monitoring  addresses  two  of  the  three  key  monitoring  questions, 

(see  Table  II  5.1). 

c.  Full  Monitoring.  The  purpose  of  full  monitoring  is  to  determine  if  the 
physical,  chemical,  and  biological,  parameters,  documented  during  the  baseline  study, 
have  changed.  Full  monitoring  frequency  will  vary  by  site  and  disposal  volume. 
However,  full  monitoring  will  be  considered  after  45,000  cubic  yards  of  dredged 
material  have  been  placed  there.  Two  full  monitoring  studies  are  felt  to  be 
necessary  within  the  first  5  years  of  site  use  (depending  on  volume  placed  at  each 


11-37 


TABLE  It  5-1 


RELATIONSHIP  OF  KEY  MONITORING  QUESTIONS  TO 
TYPES  OF  MONITORING.  PARAMETERS.  AND  TECHNIQUES 
USED  IN  THE  PHASE  I  ENVIRONMENTAL  MONITORING  PLAN 


Monitoring  Questions 


Bioiogical 

Material  Site  Condi-  Resources 

Stays  tion  II  Not  Unaffected 

Onsite?  Exceeded?  Offeite? 


Types  of  Monitoring: 

Baseline  X 

Partial  Monitoring  X 

Full  Monitoring  X 

Parameter: 

Physical  Mapping  X 

Sediment  Chemistry-Onsite 

-Offsite  X 
Sediment  Bioassay-Onsite 
Infaunal  Tissue  Chemistry 
Infaunal  Abundance 


X  X 

X 

X  X 


X 

X 

X 

X 


Techniques: 

Box  Cores 

SkJe-Scan  Sonar  X 

SVPS^  X 


X 


X 


^Sediment  vertical  profiling  system. 
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TABLE  II 5-2 


PROPOSED  SCHEDULE  FOR  BASELINE  STUDIES  AND 
ENVIRONMENTAL  MONITORING  AT  EACH 
DISPOSAL  SITE  OVER  A  15-YEAR  MONITORING  PERIOD 


YEAR  SITES 

Elliott  Bay  Commencement  Bay  Port  Gardner 

1988  B,  B,  B, 

1989  P^  P’  pi 

1990  F- 

1991  p2  F  F 

1992  F 

1993  F  F 

1994 

1995  P 

1996 

1997 

1998  -  P  P 

1999  P 

2000-  -  -  - 

2001^  -  - 

2002^ 

2003^  P  P  P 


B  =  Baseline 
P  =  Partial 
F  Full 


^The  first  monitoring  effort  after  baseline  will  only  take  place  after  the  site  has 
been  used  and  volumes  are  sufficient  to  reasonably  expect  ttiat  observable  dianges  will 
be  present. 

^Physical  monitoring  only. 

^The  years  2001 , 2002,  and  2003  are  beyond  the  planning  horizon  for  PSDDA, 
but  were  used  in  preparing  the  costs  of  the  monitoring  plan  for  the  Phase  I 
disposal  sites. 
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site)  to  establish  whether  unacceptable  impacts  are  occurring  on  or  offsite.  Full 
monitoring  suJdresses  all  the  questions  discussed  in  paragraph  5.1 .  (Also  see  Table 
115.1.) 

5.3.2  Monitoring  Parameters 

Three  general  groups  of  parameters  will  be  measured  during  baseline  and 
monitoring:  physical,  chemical,  and  biological.  They  employ  different  sampling  tools 
and  stations. 

a.  Physical.  The  purpose  of  physical  measurements  is  to  document  the  aerial 
extent  of  the  disposal  impact  area  and  subsequent  material  movement.  This  is 
accomplished  through  mapping  the  topography  (macroscale)  and  microscale  sediment 
characteristics  of  the  site  and  surrounding  area. 

A  sidescan  sonar  will  be  used,  if  poss8>ie.  to  document  the  macroscale  topography 
of  the  site,  including  down-current  sediment  movement,  as  well  as  provide  some 
indication  of  small  scale  relief  (sediment  surface  texture).  Based  on  the  side-scan 
sonar  imagery,  SVPS  stations  will  be  used  to  examine  the  depth  of  disposal  material  on 
the  flanks  of  the  di^sal  mound  relative  to  the  site  boundaries.  These  data  will 
provide  a  quantitative  indication  of  the  location  and  direction  of  disposal  material 
movement. 

b.  Chemical.  Chemical  monitoring  stations  will  be  sited  based  upon  the 
evidence  of  possible  material  movement  offsite  as  shown  by  the  physical  data.  The 
purpose  of  chemical  measurements  is  to  document  the  presence  of  chemicals  of  concern 
on  and  offsite  due  to  dredged  material  disposal  and  establish  if  they  are  causing 
unacceptable  adverse  impacts.  This  serves  as  a  check  on  the  sarnpling  and  analysis  of 
the  dreeing  site  sediments.  It  answers  the  questions:  (a)  was  the  dredged  material 
properly  characterized;  and  (b)  has  the  site  management  condition  been  met? 

c.  Biological.  The  purpose  of  biological  measurements  is  to  augment  chemical 
measurements  by  documenting  benthic  organism  responses  to  the  presence  of  chemicals  in 
their  environment.  For  the  disf^sal  site,  bioassays  will  be  used  to  check  the  site 
management  condition.  Biological  tests  of  offsite  stations  will  measure  biological 
responses  through  bioaccumulation  tests  and  a  check  of  benthic  infauna  abundances. 
These  responses  will  be  compared  to  baseline  and/or  along  a  gradient  to  detemnine  if 
there  is  an  unacceptable  impact  from  dredged  material  disposal. 

Measurements  will  be  made  on  the  bioaccumulation  of  toxic  chemicals  in  the  body 
tissue  of  sessile  benthic  organisms  such  as  worms  and  clams  that  have  been  exposed  in 
the  laboratory  to  sediments  taken  from  the  field.  Bioaccumulation  examines  the 
relative  exposure  of  these  organisms  to  chemkrals  in  the  sediments,  overlying  water, 
and  suspended  particulate  matter  (nepheloid  layer),  and  the  relative  uptaire  of  those 
chemicals.  Chemical  benthic  species  have  implications  for  the  health  of  the  measured 
organism,  and  for  the  degree  to  which  the  contaminant  levels  may  affect  tissue 
residues  of  predators. 

d.  Offsite  Benchmark  Stations.  The  purpose  of  offsite  benchmark  stations  is  to 
determine  if  differences  in  chemical  and  biological  measurements,  noted  during 
monitoring  of  the  disposal  site,  represent  natural  or  bad<ground  variation  at  a 
similar  depth  and  substrate  within  the  general  area.  In  general,  benchmark  samples 


will  be  archived  and  analyzed  only  if  changes  in  paramters  occur  at  the  other 
monitoring  stations  that  r^uire  a  benchmark  comparison. 


5.4  Data  Analysis.  Interpretation,  and  Response 

5.4.1  Introduction 

Management  of  the  disposal  sites  will  be  based  upon  analysis  and  interpretation 
of  the  field  monitoring  data,  and  upon  st^jsec^ent  agency  administrative  dec^ns. 
Monitoring  data  wiil  be  analyzed  either  through  an  evaluation  based  on  the  PSDDA 
dredged  material  disposal  guidelines  or  a  statistical  comparison  of  the  monitoring 
data  to  baseline  data.  Interpretation  of  the  monitoring  results  in  tenns  of 
ecological  significance  will  rM|uire  an  understanding  of  the  data  evaluation 
procedures  and  professional  judgment  In  addition  to  data  analysis  and 
interpretation,  site  management  actions  will  depend  on  the  degree  of  environmental 
risk  and  other  considerations,  e.g.,  feasibility. 

Statistics  wiH  be  employed  in  the  data  analysis  phase,  solely  to  identify  where 
obsenred  differences  between  monitoring  data  (obtained  sub^uent  to  use  of  the  site 
for  dredged  material  disposal)  and  baseline  data  (obtained  prior  to  site  use)  are 
potentially  significant  when  considering  the  methods  used,  the  variability  of  the 
parameters  measures,  the  number  of  measurements  made  on  each  parameter,  and  the 
magnitude  of  the  observed  differences.  Statistics  consider  the  accuracy  and  precision 
of  the  monitoring  methods  in  indicating  wittier  the  otKserved  differences  at  the 
disposal  site  warrant  furttier  professional  evaluation.  Statistical  significance  does 
not  imply  ecological  significance;  professional  judgment  is  essential  in  interpreting 
monitoring  indications  and  recommending  site  management  actions. 

Statistical  indicators  used  in  data  analysis  are  often  developed  by  application 
of  statistical  power  analysis,  a  widely  applied  environmental  planning  tool  for 
considering  the  relationship  between  paiameter  variability,  the  numbisr  of  samples  to 
be  taken,  and  the  statistical  confidence  desired  in  the  resulting  data.  The 
statistical  triggers  used  in  the  monitoring  pfen  are  determined  primarily  by  the 
variability  of  tiie  parameter  being  measured  and  the  work  effort  (number  of  samples) 
allocated  by  the  monitoring  plan.  They  represent  minimum  differences  that  should  be 
observed  before  additional  data  interpretation  (to  consider  ecological  significance) 
is  conducted. 

Several  study  participants  suggested  using  differences  between  monitoring  and 
baseline  data  that  were  substantially  smaller  than  those  shown  in  the  monitoring  plan 
for  determining  if  a  condition  of  concern  exists.  However,  the  power  analysis  (see 
appendix  to  Exhibit  I)  indicated  that  these  smaller  differences  would  not  be  possible 
to  measure  without  substantially  more  sarr^sles  and  analysis  or  significantly  reducing 
the  desired  confidence  level.  Consequently,  the  study  participants  agreed  that  the 
statistically-derived  differences  were  the  best  possible,  given  the  current  level  of 
monitoring  effort  proposed. 

5.4.2  Data  Analysis 

Onsite  monitoring  will  be  limited  to  verification  that  the  site  management 
condition  11  has  not  been  exceeded.  This  will  be  done  through  analysis  of  onsHs 
secUment  chemical  concentrations  and  bfeassays.  If  the  site  mana^ment  condition  is 


being  exceeded,  then  disposal  guideistes  adjustments  wW  be  considered. 

Analysis  of  the  monitoring  data  for  offsite  checking  and  development  of  a 
management  response  to  the  findings  is  a  more  complex  process  that  includes  both 
statisfical  procedures  and  professional  review  of  the  data.  Each  step  in  the 
three-step  process  can  be  posed  as  a  question  that  must  be  addressed  before  moving  to 
tfie  next  st^  in  the  decision-making  process.  The  answer  to  each  question  determines 
whether  further  e>mluation  of  the  monitoring  data  is  required.  The  question 
associated  w^  each  of  the  decision-making  steps  is: 

Step  1 :  Are  the  value  for  the  parameters  measured  during  monitoring  different 
than  the  values  found  during  the  teseline? 

Step  2:  If  differences  are  found,  are  they  due  to  the  disposal  of  dredged 
material  or  due  to  other  causes  (changes  due  to  other  chemical  sources  or  due  to 
natural  variation)? 

Step  3:  If  the  differences  are  due  to  the  disposal  of  dredged  material,  what  type 
of  management  action  is  warranted  based  on  an  assessment  of  the  ecological  impact 
associated  with  the  changed  conditions? 

The  first  step  in  the  process  is  to  determine  whether  the  values  observed  during 
the  monitoring  effort  (partial  or  full  monitohr^)  differ  from  the  values  found  during 
the  baseline  (step  1  in  the  site  management  process).  Depending  on  the  parameter  being 
evaluated,  one  of  several  methods  are  used  to  determine  if  the  monitoring  data  are 
different  from  the  baseline  values.  Sediment  chemistry  and  SVPS  data  used  to  determine 
if  the  dredged  material  has  spread  beyond  the  disposal  site  are  compared  to  data  on 
sediment  characteristics  gathered  during  the  baseline  for  stations  at  the  site 
perimeter  line  located  approximately  1/8  of  a  mile  beyond  the  site  boundary. 

Offsite  chemical  concentrations  and  bioassay  results  at  other  stations  are 
compared  to  baseline  values  for  sediment  chemical  concentrations  and  toxicity  (for 
bioassay).  Data  on  benttiic  body  burdens  and  benthic  abundance  are  statistir^ly 
compart  to  the  baseline  data  to  determine  if  differences  between  the  data  are 
sup^rted.  The  interpretation  guidelines  for  ail  of  these  comparisons  is  presented  in 
Exhibit  I. 

If  comparison  of  the  monitoring  data  to  the  baseline  data  does  not  indicate  that 
any  offsite  changes  have  occurred  since  disposal  activity  began,  then  it  can  be 
reasonably  assumed  that  dredged  material  discharged  at  the  disposal  sites  is  staying 
on-site.  However,  if  any  of  the  data  are  found  to  differ  from  the  baseline  values 
then  a  question  arises  as  to  whether  the  differences  observed  are  due  to  dredged 
material  dispo^l  or  due  to  other  factors  operating  within  the  disposal  site  area 
(step  2  in  the  site  management  process). 

If  changes  are  detected,  the  archived  benchmark  samples  from  the  recent 
monitorirtg  effort  must  be  analyzed  and  compared  to  the  appropriate  baseline  benchmark 
station  data.  If.  after  analysis,  changes  are  also  observed  in  the  benchmark  data, 
then  the  changes  observ^  in  the  monitoring  data  from  the  disposal  site  area  may  not 
be  due  to  dredjjed  material  disposal,  but  due  to  other  factors.  At  this  point  in  the 
titedsion-making  process,  three  decision  scenarios  are  possible  with  respect  to  the 
benchmark  data  and  their  importance  in  determinir)g  what  may  have  caused  the  changes 


observed  at  the  disposal  site. 


^  Scenario  1 :  if  the  monitoring  benchmark  and  baseline  benchmark  data  are  not 

different,  ttie  changes  in  ^e  monitoring  station  data  reflect  a  potential  impact  from 
disposal  of  dredged  material. 

Scenario  2:  If  the  monitoring  benchmark  for  benthic  body  burdens  and  benthic 
abundances  and  baseline  benchmark  data  for  these  parameters  are  significantly 
different,  but  that  difference  is  not  sufficient  to  account  for  the  difference  in  the 
monitoring  data  for  the  offsite  stations,  the  changes  in  the  offsite  monitoring 
stations  data  also  reflect  a  potential  impact  from  disposal. 

Scenario  3;  if  the  monitorinjg  benchmark  and  baseline  benchmark  data  are 
significantiy  different,  and  that  difference  is  sufficient  to  account  for  the 
differences  in  the  monitoring  station  data,  tfie  changes  in  the  monitoring  stations 
data  most  probably  reflect  Puget  Sound  influences  other  than  dredged  material  disposal 
(e.g.,  from  natural  variation  or  other  chemicad  sources). 

5.4.3  Response 

If,  after  evaluation  of  the  benchmark  data,  the  changes  obsenred  in  the  vicinity 
of  the  disposal  site  are  concluded  to  not  be  due  to  disposal  of  dredged  material 
(scenario  3),  then  no  management  action  would  be  required.  If,  however,  analyses  of 
the  benchmark  station  data  suggest  that  changes  around  the  disposal  site  are  probably 
due  to  dredged  material  disposal,  then  best  professional  judgment  will  need  to  be 
applied  in  evaluating  the  ecological  significance  of  the  obsenred  changes  (step  3  in 
the  site  management  process).  The  variety  of  management  actions  that  might  be 
{  appropriate  at  this  time  could  include  (in  order  of  increasing  significance); 

0  analysis  of  the  remaining  archived  samples  for  the  other 

monitoring  parameters  to  determine  the  extent  and  the  ecological 
significance  of  the  changes; 

0  offsite  investigations  to  verify  the  presence  of  dredged  material  and  to 
determine  the  extent  and  ecological  significance  of  the  effects; 

0  program  adjustments,  such  as  modification  of  site  use  or  amendment  of 
disposal  guidelines  to  bring  the  site  management  into  the  Clean  Water  Act 
requirements  of  not  allowing  unacceptable  adverse  impacts;  and 

0  major  program  responses  such  as  site  relocation  or  mitigation  at  the 
existing  site. 

Any  action,  however,  must  be  based  on  a  careful  evaluation  by  all  the  PSOOA 
agencies  of  the  monitoring  results  and  an  interpretation  of  these  findings  relative  to 
potential  ecological  significance. 

5.5  Aoencv  Responsibilities.  Costs,  and  Funding. 

Baseline  monitoring  will  be  conducted  by  Ecology  with  $450,000  appropriated  from  the 
state  general  fund  for  this  purpose.  The  Corps  and  DNR  will  be  jointly  responsible 
for  subsequent  environmental  monitoring.  Monitorirrg  studies  will  be  coordinated  to 
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minimize  costs,  assure  proper  temporal  sequencing,  and  data  compatibility. 

Environmental  monitoring  reports  produced  the  Corps  and  DNR  will  be  exchs^ed  and 
provided  to  EPA  and  Ecology  for  technical  review,  from  these  reports  Ecology  will 
prepare  a  summary  report  that  will  be  the  basis  for  the  period  review  by  the  PSDOA 
agencies,  affected  lociri  governments  arfo  other  interested  parties  of  disposal  site 
monitoring  (see  Chapter  7). 

The  Corps  wiH  generally  be  responsbie  for  the  costs  of  physical  monitoring, 
currently  estimated  at  $1 91 .600  for  the  fifteen  year  period.  DNR  wHI  generally  be 
responsbie  for  the  costs  of  chemical  and  biological  monitoring,  currently  estimated 
at  $1 ,435,800  for  the  15  year  period.  Current  projections  of  environmental  monitoring 
costs  by  year  are  shown  in  Table  II 5-3.  Sources  of  funding  are  discussed  in  section 
7.5 
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TABLE  n  5-3 


STATE 

nSCAL 

YEAR 


1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 
2001 

2002 

2003 


TOTAL 


PROJECTED  ENVIRONMENTAL  MONITORING  COSTS 


PHYSICAL 

MONITORING 

(CORPS) 

BIO/CHEMICAL 

MONITORING 

(DNR) 

TOTAL 

raOJECTED 

COSTS 

$27,400 

$47,500 

$174,900 

15,500 

159,700 

175,200 

132,100 

314,000 

346,100 

15,500 

159,700 

175,200 

26,200 

315,200 

341,400 

10,700 

47,700 

58,400 

21,400 

98,300 

119,700 

10,700 

47,700 

58,400 

32.100 

146.000 

178.100 

$191,600  $1,435,800  $1,627,400 


6.  DATA  MANAGEMENT 


6.1  Introduction. 

This  chapter  describes  how  data,  collected  in  implementing  the  PSDDA  n)anagement 
plan,  will  be  managed  through  an  overall  data  management  system.  Data  on  sediment 
quality  are  currently  collected  and  stored  tiirough  a  variety  of  mediums  from  elaborate 
computer  systems  to  simple  paper  files.  Several  major  stedies  have  utilized 
microcomputer  systems,  while  sediment  data  from  everyday  processing  of  dredging 
project  permit  ap^ications  are  asserTd>led  te  paper  files. 

The  PSDDA  study  has  generated  considerable  data  in  developing  sediment  evaluation 
procedures  and  the  extensive  gathering  of  biological  and  physical  data  on  preferred 
and  alternative  disposal  sites.  Implementation  of  the  PSDDA  plan  will  produce  much 
more  data  and  a  r^uirement  for  immediate  data  analysis.  This  further  supports  the 
need  for  an  overall  dredged  material  data  management  system.  It  is  the  intention  of 
the  PSDDA  agencies  that  data  be  collected  and  stored  in  a  format  that  is  useful  to  as 
many  users  as  possible,  with  the  data  easily  accessible  to  all  interested  parties. 

An  annual  review  will  be  conducted  by  the  PSDDA  agencies  and  other  interested 
parties  of  all  elements  of  the  management  plan  based  on  tee  environmental  monitoring 
data  collected  for  each  of  tee  selected  public  multi-user  unconfined  open-water 
disposal  sites,  and  tee  data  generated  from  imi^ementation  of  the  drived  material 
evaluation  procedures.  Consideration  will  be  given  to  costs  and  environmental  effects 
associated  with  the  plan  as  well  as  new  findings  resulting  from  nationwide  and  Puget 
Sound  research.  The  intent  is  to  ensure  appropriate  management  adjustments  are  made 
on  a  timely  basis,  consistent  with  adequate  supporting  information  and  sound 
scientific  considerations  (see  Chapter  7  for  further  discussion  of  the  annual  review 
and  update  of  tee  PSDDA  plan. 

6.2  Data  Management  Objectives. 

Some  of  the  data  resulting  from  the  PSDDA  program  will  be  immediately  analyzed 
with  tee  results  used  in  administrative  decisions.  This  includes  sediment  test 
results  and  environmental  monitoring.  Oteer  data,  such  as  disposal  site  use  logs, 
will  be  stored  for  documentation  or  later  long-term  evaluations.  The  objectives  of 
data  management  are  to  (a)  facilitate  the  implementation  of  tee  PSDDA  management  plan 
and  (b)  provide  the  means  for  review  and  ujxlate  of  tee  plan. 

As  regulatory  agencies  and  project  sponsors  are  interested  in  the  costs 
associated  with  dredged  material  evaluations,  permit  applicants  may  be  asked  to  also 
provide  information  on  sampling  and  testing  costs  incurr^.  This  cost  d^  could 
then  become  part  of  the  overall  data  management  program  and  be  readily  considered 
during  annual  program  reviews. 

6.3  Dredged  Material  Test  Data. 

Dredged  material  sediment  test  data,  obtateed  by  the  Corps  for  Section  10  and  404 
permit  app^tions  and  by  Ecology  for  Section  401  water  quality  certifications,  will 
be  maintained  by  the  Corps  on  a  computer  system.  Cost  data  on  sampling  and  testing 
will  also  be  collected  and  mainttened  on  tee  system.  The  Corps  will  prepare  an  annual 
report  summarizing  data  for  dredged  material  tested  over  tee  previous  dredging  year 


(which  ends  on  March  15).  Sediment  quality  data  from  environmental  monitoring  of  the 
disposal  sites  will  also  be  maintained  on  the  Corps  computer  system.  See  paragraph 
6.6  for  related  sediment  quality  data  management  activities  by  Ecology. 


6.4  Dredoino  and  Distx)sal  Permit  Compliance  Data. 

Dred(^  site  inspection  plans  and  pemr^  (DNR  and  Corps)  compliance  findings 
collected  Ecology  and  ttie  Corps  duririg  dredging  site  inspections  will  be  sent  to 
DNR  as  th^  are  developed.  DNR  will  store  th^  data  in  a  hard  copy  file  along  with 
disposal  site  use  permit  compliance  firrdings  obtained  by  DNR  arKl  ^e  Corps. 

Compliance  findings  and  operational  status  will  be  stor^  by  DNR  on  a  personal 
computer  for  active  proje^.  DNR  will  provide  an  annual  permit  compliance  report  to 
the  relevant  local  jurisdictions,  other  PSDDA  agencies,  arid  other  interested  parties. 

6.5  Environmental  Monitoring. 

DNR  and  the  Corps  will  share  environmental  monKoring  responsibilities  in 
recognition  of  each  agency’s  defined  regulatory  responsbilities  and  requirements 
under  the  CWA.  DNR  will  be  generally  responsible  for  biological  and  chemical 
monitoring  and  will  provide  that  data  to  the  Corps  for  input  to  the  PSDDA  data 
management  system.  The  Corps  will  be  generally  responsible  for  physical  monitoring, 
including  the  collection  and  analysis  of  physical  data  and  inputing  these  data  to  the 
PSDDA  system. 

Technical  reports  will  be  prepared  by  the  Corps  and  DNR,  for  their  respective 
monitoring  activities,  for  each  disposal  site  within  2  months  after  field  data  have 
been  collected  and  laboratory  work  completed.  These  reports  will  summarize  the  field 
data,  analyze  the  significance  of  the  data  in  lalation  to  the  monitoring  objectives 
and  draw  tentative  conclusions  as  to  whether  or  not  the  data  suggest  a  basis  for 
concern  based  on  ecological  significance.  Copies  of  the  reports  will  be  provided  for 
technical  review  to  the  other  PSDDA  agencies.  Ecology  will  prepare  an  environmental 
monitoring  summary  report  based  on  the  Corps  and  DNR  technical  reports.  The  summary 
report  will  be  part  of  the  annual  review  of  the  PSDDA  plan  with  copies  of  this  report 
available  to  the  PSDDA  agencies  and  other  interested  parties  (see  Chapter  7). 

6.6  Data  Management  System. 

The  Corps  will  be  responsible  for  developing  and  maintaining  the  computerized 
information  management  system  for  the  data  described  in  paragraphs  6.3  and  6.5  above. 
The  other  PSDDA  agencies  will  have  access  to  ttiis  system.  To  ensure  greatest  possible 
utility,  the  system  will  be  planned  on  a  cooperative  basis  through  a  PSDDA  agency 
representative  data  management  working  group.  A  separate  interagency  agreement  or 
other  document  will  set  forth:  (a)  the  scope  of  tfie  system;  (b)  quality  assurance 
(QA)  requirements  for  data  entered  into  the  system;  (c)  data  input  and  output  formats; 

(d)  responsibilities  for  data  analysis;  (e)  system  accessibility;  (f)  agency 
responsibilities;  and  (g)  other  appropriate  aspects  of  concern  tc  the  PSDDA  agencies. 

The  Corps  PSDDA  database  system  wiH  be  real  time,  accessible  to  the  other  PSDDA 
agencies  and  in  a  format  compatible  with  Ecolo^s  dsrta  management  system  and.  to  the 
extent  feseible,  also  oompatft^  with  the  Puget  Sound  Water  Quality  Au^rity 
(PSWQA)’s  sy^m.  The  Corps  will  perform  a  quality  assurance  (QA)  check  of  all 
sediment  test  data  resulting  from  project  evaluations  prior  to  entering  these  data 


into  the  PSDDA  data  management  system.  Stored  PSDOA  sediment  test  data  will  be 
provided  to  Ecology  for  updating  sediment  quality  values  used  to  compute  the  Apparent 
Effects  Threshold  (AET)  values  which  are  employed  in  setting  the  screening  level  (SL) 
and  maximum  level  (ML)  values  for  the  PSDDA  evaluation  procedures  (see  EPTA  section 
II).  Ecology  may  also  use  other  Puget  Sound  sediment  data  that  meets  QA  checks  for 
updating  the  AET  values  including  ^at  data  resulting  from  the  Puget  Sound  Ambient 
Monitoring  Program  (PSAMP)  and  other  programs.  As  part  of  this  update  Ecology  will 
assess  the  ne^  for  changes  in  the  sediment  quality  values  used  in  the  PSDDA 
evaluatton  procedures  and  present  this  assessment  along  with  supporting  data  and 
analysis  to  the  other  PSDDA  agencies  as  part  of  the  annual  review  of  the  PSDDA  plan. 


7.  PSDDA  IMPLEMENTATION 


7.1  general  Rcquircmcpts 

Individual  and  cooperative  actions  will  be  lequiied  by  the  Corps,  EPA,  DNR  and 
Ecology,  local  governments  and  odiers  to  implement  ^  KDDA  Management  Plan.  Many 
aspects  of  the  plan  relate  to  individual  actitms  under  Secti(»s  404  and  401  of  the  Qean 
Water  Act.  Some  of  these  aspects,  particularly  dredged  material  testing,  test 
inteiinetation,  and  determination  cS  acceptabiUty  for  unconfined,  open-water  disposal,  are 
highly  technical  and  complex  and  therefone  require  considerable  expertiM  for  proper 
evaluation.  Accordingly,  technical  expertise  r^uired  for  project  ai^ysis  will  be 
contributed  by  each  of  the  regulatory  agencies  and  the  annual  reviews  of  the  dredged 
material  evaluation  procedures  will  be  a  cooperative  undertaking  by  all  four  PSDDA 
agencies. 

Qose  coordination  will  be  necessary  to  implement  the  PSDDA  plan.  New  scientific 
information  is  continually  being  develop^  on  Puget  Sound  water  and  sediment  quality, 
on  the  toxicity  of  various  chemicals  of  concern,  and  on  appropriate  testing  protocols. 

These  facts,  along  with  the  recognition  that  agency  personnel  changes  will  occur, 
require  establish^  communications  proccxlures.  Dredged  material  management  activities 
ne^ng  interagency  cotndination  include  the  following: 

o  Review  and  processing  of  permit  applications  for  dredging  and  dredged 
material  disposal. 

o  Application  of  dredged  material  evaluation  procedures  to  determine  testing  and 
test  interpretation  for  specific  projects. 

o  Consideration  of  adjustments  in  dredged  matoial  evaluation  procedures. 

o  Use  of  public  multi-user,  unconfined,  open- water  disposal  sites. 

o  Environmental  monitoring  and  consideration  of  adjustments  to  disposal  site 
environmental  monitoring. 

o  Consideration  of  new  disposal  sites  and/or  changes  in  existing  site  locations  or 
boundaries. 

7.2  Roles  and  Responsibilities 

The  various  roles  and  responsibilities  of  each  of  the  four  PSDDA  agencies,  for 
implementation  of  the  proposed  management  plan,  are  discussed  in  the  following 
paragraphs.  Implementation  is  predicated,  where  appropriate,  on  the  availability  of 
required  funds. 

7.2.1.  Craps  of  Engineers 

The  Corps  will: 

a.  Cooperate  with  EPA  and  Ecology  when  processing  applications  for  Section  404 
permits. 
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b.  Provide  Section  404(b)(1)  dredged  material  evaluation  rept^  (»>  Corps  dredging 
projects  to  Ecology  and  EPA  prior  to  making  disposal  deasions. 

c.  Develop  a  dredging  and  disposal  operation  inspection  plan  (see  Section  3.3.2  and 
Exhibit  G),  for  each  Corps  dredging  and  dispo^  project  and  provide  a  copy  to 
Ecology  and  DNR  prior  to  initiation  of  dredging. 

d.  Comply  with  all  apprtqniate  disposal  site  use  requirements  (see  (Chapter  3)  when 
the  disposal  site  is  being  used  for  Cmps  dredging  projects. 

e.  Consider,  in  conjunction  with  EPA,  PSDDA  sediment  evaluation  procedures, 
incluchng  disposal  guidelines,  in  sp^ifying  dredged  material  sampling  and  testing 
requirements  for  Section  404  permits. 

f.  Inspect  each  Corps  and  Corps  permitted  dredging  and  disposal  project  in  a  similar 
manner  as  Ecology  and  DNR  inspect  non-Coips  dredging  and  disposal  projects  (see 
Cluqrter  3). 

g.  Advise  Ecology  and  DNR  of  any  violations  to  the  Section  404  permit  by  Corps  and 
Corps  permitt^  dredging  contracting.  Also  advise  Ecology  and  DNR  of  any  actions 
the  C(^s  regards  as  being  required  because  of  the  violation(s). 

h.  Provide  to  DNR  the  disposal  site  use  reports  on  (^orps  and  Corps  permitted 
dredging  projects. 

i.  Prepare,  by  July  of  each  year,  the  annual  summary  report  on  dredged  material 
sampling  and  testing  conducted  over  the  previous  dredging  year  (which  ends  on 
March  IS)  for  Section  10  and  404  dredging  and  dredged  material  disposal  project 
actions  (permits,  existing  proposed  C!0rps  projects  and  those  under  study);  and 
Section  401  water  quality  certifications.  Reports  will  include  data  on  the  costs  of 
sampling  and  testing.  Information  will  be  provided  for  each  public  muld-user 
unconfined  open-water  disposal  site. 

j.  Conduct  physical  environmental  monitoring  studies  of  the  disposal  sites  and 
coordinate  these  with  DNR  biological  and  chemical  environmental  monitoring 
studies.  Input  the  physical  monitoring  data  to  the  (Corps’  data  management  system. 
Prepare,  within  two  months  of  the  completion  of  the  monitoring  stupes,  a  technical 
rep^  on  physical  monitoring  for  each  disposal  site  for  that  monitoring  event. 

Relate  the  new  monitoring  data  to  data  from  previous  monitoring  events.  Provide 
these  reports  to  EPA,  DNR  and  Ecology  for  technical  review.  Review  environmental 
monitoring  and  disposal  site  use  reports  prepared  by  DNR  and  Ecology.  As  part  of 
the  annual  PSDDA  plan  review  and  update  (see  m.  below)  present  Cbrps  proposed 
disposal  site  management  changes. 

k.  In  conjunction  with  EPA,  DNR  and  Ecology,  review  the  sediment  quality  values  and 
biological  tests  used  in  the  PSDDA  dredg^  material  evaluation  procedures,  and 
assess  the  need  for  changes  in  these  proc^ures  based  on  environmental  monitoring 
data,  other  pertinent  environmental  information  e.g.  Ecology’s  expanded  sediment 
quality  data  management  system,  new  research  findings,  etc.;  and  cost 
considerations  (including  aspects  of  dredging  and  dredg^  material  disposal  in 
addition  to  sampling  and  testing).  As  part  of  the  annud  PSDDA  plan  review  and 
update,  present  Corps  proposed  changes  to  the  evaluation  procedures. 
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l.  Develop  and  maintain  a  centralized  computer  data  based  system  for  all  pertinent 
Section  10, 404,  and  401  dred^  material  sediment  quali^  data  and  physical, 
chemical,  and  biological  baseline  and  environmental  monitoring  data  collected  for 
each  public  multi-user,  unconfined  t^n-watn'  disposal  site.  M^e  the  data  and 
the  computer  system  accessible  to  EPA,  DNR,  and  Ecology.  The  data  will  also  be 
made  available  to  others,  subject  to  request  processing  requirements. 

m.  Convene,  in  January  of  each  year,  the  annual  PSDDA  plan  review  and  upt^te 
meeting,  prepare  the  meeting  record,  and  distribute  by  March  the  notification  to 
interested  parties  of  agreed  upon  changes  to  the  plan.  The  Corps  will  implement 
those  plan  changes,  if  any,  that  are  in  agreement  with  applicable  Corps  policies 
and  within  its  authorities,  responsibilities,  and  funding  capabilities. 

7.2.2  Environmental  Protection  Agency 
EPA  will; 

a.  Consider,  in  conjunction  with  the  Corps,  PSDDA  sediment  evaluation  procedures, 
including  disposal  guidelines,  in  specifying  dredged  material  sampling  and  testing 
requirements  for  Section  404  permits. 

b.  Review  the  annual  summary  report  prepared  by  the  Corps  on  dredged  material 
sampling  and  testing  for  Section  10  and  404  permits  and  Section  ^Ml  water  quality 
certifications. 

c.  Review  Section  404(b)(1)  material  evaluations  for  Corps  projects  in  cooperation 
with  the  Corps  and  Ecology. 

d.  Review  Corps,  DNR  and  Ecology  environmental  monitoring  and  site  use  reports. 

e.  In  conjunction  with  the  Corps,  DNR  and  Ecology,  review  the  dredged  material 
evaluation  procedures  based  on  the  considerations  identified  in  paragraph  7.2. 1  k. 
above.  As  part  of  the  annual  PSDDA  plan  review  and  update  (see  f.  below) 
present  EPA  proposed  changes  to  the  evaluation  procedures. 

f.  Participate  in  the  annual  PSDDA  plan  review  and  update  meetings.  Implement  those 
agreed  upon  plan  changes,  in  any,  that  are  in  ag^ment  with  applicable  EPA 
policies  and  are  within  its  authorities,  responsibilities,  and  fun^ng  capabilities. 

7.2.3  Department  of  Natural  Resources 
DNR  will: 

a.  Amend  WAC  332-30-166  to  be  consistent  with  the  disposal  site  selection  and 
management  process  developed  through  PSDDA,  including  revising  the  fee  schedule 
and  interagency  coordinating  committee. 

b.  Notify  existing  disposal  site  permittees  that  their  existing  DNR  permits  will  have  to 
be  amended  prior  to  use  of  the  preferred  disposal  sites. 

c.  Acquire  local  shoreline  management  permits  for  preferred  uncontined,  open-water 
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disposal  sites  for  the  maximum  period  permissible  (currently  S  years). 

d.  Perform  disposal  site  user  permit  (DNR)  compliance  inspections. 

e.  Enter  into  formal  agreement  with  the  U.S.  Coast  Guard  for  ccmtinued  use  of  the 
VTS  (Vessel  Traffic  System)  for  verifying  pn^  disposal  barge  positioning  at  the 
Elliott  Bay  preferred  disposal  site. 

f.  Establish  variable  range  radar  reference  points  for  use  by  disposal  barge  operates 
at  Conunencement  Bay,  Elliott  Bay,  and  Port  Gardner  ^spo^  sites. 

g.  Establish  Loran-C  coordinates  for  use  by  disposal  barge  operatm^  at  the 
Commencement  Bay  and  Elliott  Bay  disposal  sites. 

h.  Continue  use  of  current  DNR  data  management  system  for  tracking  disposal  site  use 
and  share  this  information  with  all  interested  parties. 

i.  Review  the  annual  summary  report  prepared  by  the  Corps  on  dredged  material 
sampling  and  testing  conducted  for  Section  10  and  404  permits  and  Section  401 
water  quality  certifications. 

j.  Conduct  chemical  and  biological  environmental  monitoring  studies  of  the  public 
multi-user,  unconfined  open-water  disposal  sites  and  provide  these  data  to  the 
Corps  for  input  to  the  Q^s’  data  management  system.  Prepare,  within  two  months 
of  the  completion  of  the  monitoring  stupes,  a  technical  npoit  for  each  disposal 
site  for  that  monitoring  event.  Relate  the  new  monitoring  data  to  data  from  the 
baseline  and/or  previous  monittving  events.  As  part  of  the  annual  PSDDA  plan, 
review  and  update  (see  m.  below)  present  DNR  proposed  disposal  site  management 
plan  changes. 

k.  Prepare  annual  site  use  reports  and  provide  to  PSDDA  agencies,  local  shoreline 
jurisdictions,  and  others. 

l.  In  conjunction  with  the  Ck)rps,  EPA,  and  Ecology,  review  the  sediment  quality 
values  and  biological  tests  used  in  the  PSDDA  d^ged  material  evaluation 
procedures  based  on  the  considerations  identified  in  paragraph  7.2.1  k.  above.  As 
part  of  the  annual  PSDDA  plan  review  and  update  present  DNR  proposed  changes 
to  the  evaluation  procedures. 

m.  Participate  in  the  annual  PSDDA  plan  review  and  update  meetings.  Implement  those 
agreed-upon  plan  changes,  if  any,  that  are  in  agreement  with  applicable  DNR 
policies,  and  within  its  authorities,  responsibilities,  and  funding  capabilities. 

7.2.4  Department  of  Ecology 
Ecology  will: 

a.  Adopt,  through  regulation  or  as  agency  guidelines,  PSDDA  dredged  material 
evaluation  procedures  as  a  basis  for  Section  401  water  quality  certification 
determinations. 

b.  Conduct  baseline  studies  at  each  disposal  site  in  conformance  with  the  PSDDA 
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nKMiitoiing  plan  and  transmit  data  to  Corps  for  entry  into  Corps’  dredged  matraial 
data  management  system.  Provide  these  ^ta  to  DNK  for  comparison  with  results 
from  subsequent  environmental  monitoring  studies. 

c.  Develop  dredging  operation  inspection  plans  for  non-Corps  projects  and  coordinate 
with  the  Ccorps  to  assure  inspectitMi  plans  are  similar  to  those  for  Corps  projects. 

d.  Conduct  onsite  inspections  of  Corps  (per  the  Corps  developed  inspection  plans)  and 
non-Corps  dmlging  projects  and  repmt  results  to  the  Corps. 

e.  In  cmijunction  with  the  C^s,  EPA.  and  DNR,  review  the  sediment  quality  values 
and  biological  tests  used  in  the  PSDDA  dredged  material  evaluation  procedures  and 
assess  the  need  for  changes  in  these  procedures  based  on  tiie  conside^tMis 
identified  in  paragraph  7.2. 1  k.  above.  As  part  of  the  annual  PSDDA  plan  review 
and  update  (see  i.  below)  present  Ecology  proposed  changes  to  the  evaluation 
procedures. 

f.  Review  DNR  and  Corps  disposal  site  use  and  environmental  monitoring  technical 
reports. 

g.  Assist  local  governments  in  amending  their  shoreline  management  master  programs 

to  be  consistent  with  PSDDA-recommended  model  shoreline  master  program  elements 
for  unconfined,  open-water  dredged  material  disposal  (see  Exhibit  B). 

h.  Prepare,  within  two  months  of  receiving  the  Corps  and  DNR  technical  monitoring 
reports,  a  summary  report  on  the  physical,  chemical  and  biological  environmental 
monitoring  studies  which  assesses  tl^  effectiveness  of  the  environmental  monitoring 
plan  and  the  need  for  changes  in  management  of  tiie  public  multi-user  unconfined 
open-water  disposal  sites  in  accordance  with  the  procedures  contained  in  Exhibit  I. 
Provide  this  report,  at  least  one  month  prior  to  the  annual  plan  review  meeting,  to 
the  Corps,  EPA,  DNR  and  other  interested  parties,  e.g.,  local  shoreline  jurisdictions, 
Indian  tribes,  ports,  etc.  As  part  of  the  annual  PSDDA  plan  review  and  update 
present  Ecology  proposed  disposal  site  management  changes. 

i.  Participate  in  the  annual  PSDDA  plan  review  and  update  meetings.  Implement  those 
agr^  upon  plan  changes,  if  any,  that  are  in  agreement  with  applicable  Ecology 
policies  and  within  its  authorities,  responsibilities,  and  funding  capabilities. 

7.2.S  Local  Shoreline  Jurisdictions 

The  City  of  Seattle,  the  City  of  Everett,  and  Pierce  County  shall  perform  the 

following: 

a.  Use  PSDDA  program  documents  for  reviewing  disposal  site  shoreline  permit 
applications  submitted  by  DNR  for  preferred  (tisposal  sites. 

I 

b.  Issue  shoreline  permits  to  DNR  for  PSDDA  preferred  disposal  sites  for  S-year 
periods  with  option  for  1-year  extension. 

c.  Amend,  as  soon  as  practicable,  local  shoreline  management  master  programs  to  be 
consistent  with  PSDDA  recommended  model  shoreline  master  program  elements  for 
unconfined,  open-water  dredged  material  disposal  (see  exhibit  B). 
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7.2.6  Other  Interested  Parties. 


Interested  Puget  Sound  ptnts,  Indian  tribes  and  otho’  (Hganizations  will  be  given 
an  o|>portunity  to  participate  in  the  annual  reviews  of  the  PSDDA  plan  and  have  access 
to  technical  data/reports  resuldng  ft^  environmental  monitoring  of  the  permitted 
disposal  sites. 

7.3  Authorities 

Basic  authority  and  responsibility  for  decisions  on  the  disposal  of  dredged  materials 
will  rest  with  the  Seatde  District  Engineer,  Corps;  the  Region  X  Administrator,  EPA;  the 
CommissitMier  of  Public  Lands,  Washingtm  DNR;  and  Director,  Washington  Ecology.  Each 
agen^  will  carry  out  its  roles  and  responsibilities  as  defined  in  paragriq)h  7.2,  undn 
existing  authorides. 

7.4  Annual  Review  and  Plan  Updates 

As  noted  above  an  annual  review  of  the  PSDDA  plan  will  be  undertaken  by  the 
Corps,  EPA,  DNR,  and  Ecology  to  assess  impacts  and  the  need  for  plan  revisions  based 
on  toA  environmental  and  economic  considoradons.  Otho*  interest  parties  will  be 
given  an  opportunity  to  participate  in  the  reviews  (see  7.2.6  above).  Scientists  and 
other  dredged  material  experts  may  also  be  invited  to  participate.  If  these  reviews 
establish  that  changes  to  die  plan  are  appropriate  then  the  chtmges  will  be  made  by  the 
above  agencies  wiA  all  interested  parties  notified  of  the  changes.  All  plan  changes  will 
be  subject  to  the  review  of  the  hea^  of  tte  above  agencies. 

The  purpose  of  the  reviews  will  be  to  assess  how  effective  and  efficient  the 
process  is  in  meeting  the  PSDDA  goal  and  objectives.  Issues  to  be  covered  during  the 
annual  reviews  may  include; 

a.  Whether  environmental  impacts  of  disposal  are  within  acceptable  and  prescribed 
levels. 

b.  Whether  there  have  been  any  serious  navigational  conflicts  over  use  of  the  disposal 
sites. 

c.  Whether  the  PSDDA  guidelines  for  sediment  evaluation  and  site  impacts  continue  to 
be  adequate  and  necessary. 

d.  Whether  developments  in  the  state-of-the-art  elsewhere  might  be  inctnporated  to 
better  meet  the  PSDDA  goal  and  objectives. 

The  typical  sequence  of  events  from  monitoring  to  the  annual  review  meeting  will 
be  as  follows: 

a.  Environmental  Monitoring 

DNR  conducts  biological/chemical  monitoring. 

Corps  conducts  physical  monitoring. 

b.  Technical  Reports 
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Within  two  months  of  completing  monitoring  studies,  DNR  and  the  Corps  prepare 
reports  on  the  results. 

By  July  of  each  y^,  the  Corps  prepares  a  sunomaxy  report  on  dredged  material 
sampling  and  testing. 

DNR  and  the  Corps  submit  their  reports  to  each  other  and  to  EPA,  aiKl  Ecology. 

The  Corps  provides  the  stored  PSDDA  sediment  test  data  to  Ecrdogy. 

c.  Summary  reports 

Ecology  prepares  reports  (xi:  a)  oKmitoring  plan  effectiveness  and  recommendations 
for  changes;  and  b)  sediment  quality  values  and  recommcaided  changes  in  the 
screening  levels  arid  maximum  levels  used  in  the  (Esposal  guidelines. 

Ecology  submits  these  reports  to  DNR,  EPA,  and  the  Corps  at  least  one  month 
before  the  annual  review  meeting. 

d.  DNR,  EPA,  Ecology,  and  the  Corps  attend  the  aimual  review  meeting. 

7.S  Program  Funding. 

With  implementation  of  the  PSDDA  plan,  ongoing  dredged  material  regulatory 
functions  of  tlM  agencies  will  continue  but  at  expanded  levels  for  Ecology,  DNR,  and 
the  Corps. 

Historically,  the  Ccxps  and  EPA  use  Federal  apprc^rriations  for  administraing 
dredged  matmal  disi^sal  permits  and  cmnpliance  efforts.  The  Corps  is  expected  to 
incur  a  permit  administration  and  compliance  program  cost  increase.  Ecology  will 
experience  increased  costs  for  permit  administration  and  will  continue  to  fund  its 
program  frmn  the  State  general  fund.  The  major  new  program  costs  for  PSDDA  are  for 
the  environmental  baseline  and  monitoring  studies.  The  phase  I  environmental  baseline 
studies,  estimated  to  cost  $450,000,  have  boen  funded  by  the  Washington  legislature 
through  Ecology. 

Environmental  monitoring  responsibilities  will  be  shared  by  the  Ccxps  and  DNR. 
The  Corps  will  be  responsible  for  physical  disposal  site  nx>nitoring  consistent  with 
Federal  requirements  under  Section  404.  The  cost  for  physical  monitoring  is  currently 
estimated  at  $191,600  (excluding  inflation)  over  IS  years. 

DNR  will  be  responsible  for  chemical  and  biological  monitoring.  These  costs  are 
currently  estimated  at  $1,435,8(X)  (excluding  inflatitxi)  over  15  years.  DNR  will  cover  its 
administration  and  environmental  monitoring  costs  through  a  combination  of  general  fund 
requests  and  user  fees.  Expenditure  of  state  general  fund  money  fcx  this  purpose  is 
appropriate  since  most  sediment  contamination  was  caused  by  upland  runoff  and  sewage 
discharges  rather  than  the  marine  industries  which  require  dr^i^g. 

The  1987  legislature  authorized  DNR  to  establish  fees  for  management  of  dredged 
material  disposal.  The  fees  are  limited  to  the  amount  necessary  to  covn  the  costs  of 
disposal  site  management.  The  legislature  also  appropriated  $193,000  from  the  general 
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fund  to  he^  fund  environmental  monitoring  during  the  FY  87-89  biennium  and 
estaWshed  an  Aquatic  Land  Dredged  Matt^  Di^msal  Site  Account  to  receive  fee 
revenues. 

DNR  estaUished  initial  dispt^  site  user  fees  in  June,  1988  tfarou^  die  regulation 
adt^tim  process  which  provided  fm*  public  review  and  comment  Fees  are  based  on 
projections  cf  disposal  volume  and  general  fiind  apprcqiriatitMis.  Current  (conservative) 
estimates  ol  disposal  volumes  are  simwn  in  Table  II 7-1. 

Based  on  projections  of  general  fund  ai^irt^iriations  and  fee  revenues,  DNR  set  initial 
Phase  I  user  fees  at  $.40/cubic  yard.  Tliis  assumes  that  DNR  will  receive  State  general 
fund  iqipn^adons  totaling  $673,000  over  three  bienniums.  If  revenues  and  costs  are  as 
projected,  DNR  should  be  able  to  decrease  the  fees  after  the  major  moninning  efftnts  of 
the  first  few  years.  By  law,  fees  are  limited  to  levels  necessary  to  cover  program  costs. 
The  basis  for  the  fees  and  alternative  user  fec/general  fund  funding  scenarios  will  be 
fully  discussed  prior  to  future  fee  revision.  I^  wiU  be  adjusted  periodically  based  on 
the  availability  of  general  fund  money,  actual  user  fee  revenues  and  monitcning  costs, 
and  on  updated  projections  of  disposal  volumes. 

7.6  Economic  Costs. 

The  PSDDA  plan  will  have  an  economic  impact  on  the  private  sector,  Puget  Sound 
ports,  and  others  performing  dredging  activities.  Even  though  sampling,  testing,  and 
test  interpretation  costs  are  expect  to  rise  for  some  projects  by  as  much  as  34 
percent  (see  EPTA  Chapter  S),  the  overall  impact  is  expected  to  be  lower  costs  for 
dredged  material  dispo^  as  more  material  is  ex|)Mted  to  be  found  acc^table  for 
unconfined,  open-water  disposal  than  under  existing  Puget  Sound  Interim  Criteria  (see 
FEIS,  Section  5).  Also,  the  resolution  of  issues  associate  with  unconfined,  open-water 
dredged  materiid  dispo^  should  reduce  costly  project  delays. 

7.7  Dispute  Resolution. 

DNR,  the  Corps,  Ecology,  and  EPA  will  continue  to  coordinate  their  respective 
activities  in  carrying  out  the  PSDDA  plan.  Resolution  of  any  differences  regarding 
elements  of  the  plan  will  be  pursued  through  involvement  of  the  four  agency  heads,  if 
need  be.  However,  each  agency  must  carry  out  its  responsibilities  in  accordWe  with 
its  own  authorities.  There  is  no  intention  trough  development  of  the  PSDDA  plan  that 
these  authorities  be  diluted,  delegated,  or  infringed  uptm. 
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TABLE  II.7-1 


ESTIMATED  PER- YEAR  VOLUMES  OF  DREDGED  MATERIAL  SUITABLE 
FOR  UNCONFINED  IN-WATER  DISPOSAL  AT  VARIOUS  DISPOSAL  SITES 
BASED  ON  ESTIMATED  CHEMICAL  LEVELS  IN  THE  SEDIMENT 


Site 

Upper  Level 
(MLj)^ 

Mid  Range 

Lower  Level 
(MLj)^ 

Port  Gardner^ 

128,000  CY 

1 15.000  CY 

101,000  CY 

Elliott  Bay^ 

222,000 

205,000 

187,000 

a 

Commencement  Bay’ 

75^ 

44,000 

13.000 

TOTAL 

425.000  CY 

364,000  CY 

201,000  CY 

Volumes  do  not  include  '*0  percent  of  the  Lower  Snohomish  material  (200,000  cy)  nor 
all  of  the  navigation  maintenance  dredged  by  the  Corps  in  the  Upper  Snohomish 
(2,0(X),000  cy).  This  material  is  relatively  clean  and  it  is  expect^  that  much  of  this 
material  will  be  applied  to  beneficial  uses  or  preferentially  placed  in  upland  disposal 
sites.  In  addition,  50  percent  of  the  material  forecasted  to  be  dredged  by  parties  other 
than  the  Corps  or  ports  was  not  included.  This  is  due  to  an  expected  short-term 
reduction  in  the  degree  of  development  in  East  Waterway  due  to  construction  of  the 
Navy  Homeport  project.  Over  the  remaining  dredging  years  forecasted  by  the  PSDDA 
study  (1991-2000),  dredging  activity  in  the  Port  Gardner  area  is  expected  to  meet  levels 
observed  between  1970-1985. 

^Volumes  do  not  include  the  Duwamish  Widening  and  Deepening  project  (2,5(X),000  cy);  20 
percent  of  the  Upper  Duwamish  material  dredged  by  the  Cc^s;  nor  20  percent  of  the 
Upper  Duwamish  Turning  Basin  material  dredged  by  the  Co^s.  This  material  is 
relatively  clean  and  it  is  expected  that  much  of  the  material  will  be  applied  to 
beneficial  uses  or  preferentially  placed  in  upland  disposal  sites. 

^Volumes  do  not  include  the  Blair/Sitcum  Navigation  Improvement  Project  (2,500,0(X)  cy). 
^See  EPTA 
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EXHIBIT  A 
MPWG  PLAN  OF  WORK 
msE  I 

OBJECTIVE.  HANACEMENT  FLAN 

TASK.  4a.  GUIDELINES  FOR  REVIEW  OF  PROPOSALS  FOR  SITE  USE. 

DESCRIPTION.  These  guidelines  will  establish  the  preferred  process  for  coor¬ 
dinating  regulation  of  use  of  PSDDA  sites  between  local,  state,  and  Federal 
agencies.  The  purpose  of  the  guidelines  will  be  to  consolidate  application 
submittal  requirements,  minimise  permit  processing  time  and  duplication  of 
agency  effort,  insure  adequate  opportunity  for  public  Involvement,  and  ensure 
consistency  among  permits  issued  by  different  agencies.  In  addition,  the 
guidelines  will  establish  a  procedure  to  coordinate  among  agencies  to  assure 
materials  not  suitable  for  Inwater  disposal  are  properly  handled.  The  guide¬ 
lines  will: 

(1)  Sunmarlze  Information,  testing,  and  documentation  (Including  any 
bonding  or  insurance)  which  must  be  submitted  In  order  for  agencies  to  consider 
proposals  for  site  use. 

Schedule. 

Start :  February  1986 

Complete;  August  1986 

(2)  Describe  the  preferred  process  for  coordinating  local,  state,  and 
federal  permit  review  and  SEPA  and  NEFA  compliance. 

Schedule . 

Start ;  December  1985 
Complete:  August  1986 

(3)  Establish  procedures  for  any  permit  acquisition  by  agencies 
themselves. 

Schedule . 

Start :  November  1983 

Complete:  August  1986 

(4)  Review  shoreline  master  programs  and  propose  any  changes  to  achieve 
consistency  with  PSDDA. 
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Schedule. 


Koveaber  1985 
August  1986 


Start; 

Complete; 

TASK.  4b.  GUIDELINES  FOR  VERIFYING  PERMIT  COMPLIANCE 

DESCRIPTION.  These  guidelines  will  describe  how  agencies  will  Insure  that 
site  use  complies  with  conditions  In  disposal  permits.  Examples  of  permit 
conditions  which  nay  need  compliance  monitoring  are;  (1)  location,  type 
and/or  volume  of  material  dredged  and  dusped;  (2)  timing  or  methods  of  dla- 
posal;  and  (3)  accuracy  of  the  dump.  A  contractor  will  evaluate  the  available 
navigation  systems  for  contracting  dumping  with  the  designated  dump  sone.  The 
guidelines  will; 

(1)  Describe  the  division  of  responsibilities  among  agencies  and  proce^ 
dures  for  compliance  monitoring. 

Schedule. 

Start;  November  1985 

Complete ;  August  1986 

(2)  Describe  requirements  for  reporting  by  site  users. 

Schedule. 

Start;  April  1986 

Complete ;  August  1986 

(3)  Determine  the  appropriate  method  for  monitoring  accuracy  of  dumping. 
Schedule. 

Start ;  January  1986 

Complete ;  August  1986 

TASK.  4c.  GUIDELINES  FOR  MANAGING  PROGRAM  VIOLATIONS 

DESCRIPTION.  These  guidelines  will  provide  a  basis  for  Interagency  coordina¬ 
tion  when  a  program  violation  occurs.  A  violation  could  be  accidental  or  pur¬ 
poseful.  Examples  are  spills,  disposal  off-slte,  and  disposal  of  unapproved 
material.  The  guidelines  will: 

(1)  Define  the  types  of  violations  which  require  action. 

Schedule. 

Start ;  January  1986 

Complete;  April  1986 
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(2)  Define  the  types  of  action  agencies  can  take. 
Schedule : 


Start;  January  1986 

Complete;  August  1986 

(3)  Describe  the  process  for  coordinating  regulatory  action. 

Schedule. 

Start;  January  1986 

Complete;  August  1986 

TASK.  4d.  GUIDELINES  FOR  ADMINISTRATION  OF  SITE  ENVIRON>£NTAL  MONITORING  AND 
RESPONSE. 

DESCRIPTION.  Environmental  monitoring  and  verification  will  be  conducted  based 
on  recommendations  of  other  eork  groups.  The  monitoring  tests  and  scientific 
procedures  will  be  defined  by  the  Evaluation  Procedures  and  Disposal  Site  Work 
Groups.  These  guidelines  will; 

(1)  Designate  agencies  responsible  for  conducting  environmental  noid.toring 
and  for  evaluating  monitoring  data. 

Schedule ; 

Start;  November  1985 
Complete;  August  1986 

(2)  Establish  a  process  to  distribute  monitoring  findings  to  Interested 
local,  state,  and  federal  agencies  and  other  parties. 

Schedule . 

Start;  March  1985 
Complete ;  August  1986 

(3)  Establish  an  Interagency  process  to  Insure  identified  long  term  site 
problems  are  addressed.  Action  could  be  taken  to  remediate  specific  site 
problems,  to  change  program  standards,  etc. 

Schedule. 

Start;  April  1986 
Complete :  August  1986 


TASK.  4e.  PBOCEDUSE  FOR  MEETING  UNFORESEEN  DISPOSAL  NEEDS 


DESCRlPTICTi.  This  procedure  vlll  coordinate  agency  reaponae  to  requeats  for 
open-water  disposal  sites  in  addition  to  those  identified  in  the  initial  PSDDA 
effort  and  for  aodifications  to  aite  uae  guidelines. 

Schedule. 


Start;  April  1986 

Complete;  August  1986 

TASK.  4f .  GUIDELINES  FOR  DATA  COLLECTION  AND  STORAGE 

DESCRIPTION.  These  guidelines  will  coordinate  data  collection  and. storage  so 
the  information  collected  through  program  implementation  is  preserved*  cata¬ 
loged,  and  available  to  all  interested  parties.  MPWG  will  recommend  what 
agency  or  agencies  will  be  responsible  for  maint^ning  the  data  management 
systCT  produced  by  PSPbA  (aee  task  3b).  Data  eoliection  will  also  be  coordi¬ 
nated  with  other  related  studies  and  planniiy. 

Schedule. 

Start ;  January  1986 

Complete;  August  1986 

TASK.  4g.  PROTOTYPE  USER  GUIDE 

DESCRIPTION.  A  prototype  generic  guide  for  prospective  unconflned  open-water 
disposal  site  users  will  be  prepared  as  a  by-product  of  PSDDA.  This  guide 
will  present:  (1)  permit  application  procedures  and  dredged  material  sampling 
and  testing  requirements;  (2)  typical  dredging  operational  requirements;  and 
(3)  disposal  site  user  costs. 

Schedule. 

Start;  April  1986 

Complete;  August  1986 . 

TASK.  4h.  REQUIREMENTS  FOR  IMPLEMENTATION  OF  PSDDA 

DESCRIPTION.  This  section  will  describe  necessary  modifications  to  specific 
local,  state,  or  federal  plans,  regulations,  or  operating  procedures,  and 
funding  levels  and  services. 

Schedule . 

Start;  April  1986 

Complete ;  August  1986 
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TASK.  41.  PREFABE  DRAFT  AND  FINAL  TECHNICAL  APPENDIX 


DESCRIPTION.  Tasks  4a.  through  4£.  constitute  elements  of  the  site  manage~ 
ment  plans.  Each  designated  disposal  site  will  have  Its  own  plan  and  will  be 
presented  separately  In  the  technical  appendix.  This  task  will  combine  all 
products  of  Tasks  4a.-h.  (except  Task  4g.)  Into  a  draft  technical  appendix. 
Three  drafts  and  a  final  appendix  will  be  prepared  In  accordance  with  the  fol¬ 
lowing  schedule: 


1  September  1986 
15  October  1986 
15  February  1987 
July  1987 


Draft  to  Study  Director 
Draft  to  TSC/PRC 
Draft  to  Public 
Final  to  EPA 


APPROACH.  The  final  products  of  Task  4  will  be  the  draft  technical  appendix 
and  prototype  user  guide.  This  task  will  be  carried  out  by  the  Management 
Plan  Uork  Group  assisted  by  a  contractor  who  will  help  write  the  technical 
appendix  and  develops  the  prototype  user  guide.  Hrlter-editor  contractor 
assistance  Is  estimated  to  cost  iTK.  Also  a  contractor  will  be  used  to  evalu¬ 
ate  navigation  system  for  dumping  at  designated  disposal  sites  ($7K).  Printing 
of  the  public  review  draft  and  final  appendixes  are  budget  at  i5K. 


SCHEDULE. 

Start :  May  1986 

Finish:  July  1987 
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WAC  332-30-166  Open  water  disposal  sites.  (I) 
Open  water  disposal  sites  are  established  primarily  for 
the  disposal  of  dredged  material  obtained  from  marine 
or  fresh  waters.  These  sites  are  generally  not  available 
for  disposal  of  material  derived  from  upland  or  dryland 
excavation  except  when  such  materials  would  enhance 
the  aquatic  habitat. 

(2)  Material  may  be  disposed  of  on  state-owned 
aquatic  land  only  at  approved  open  water  disposal  sites 
and  only  after  authorization  has  been  obtained  from  the 
department.  Applications  for  use  of  any  area  other  than 
an  established  site  shall  be  rejected.  However,  the  appli¬ 
cant  may  appeal  to  the  interagency  open  water  disposal 
site  evaluation  committee  for  establishment  of  a  new 
site. 

(3)  Application  for  use  of  an  established  site  must  be 
for  dredged  material  that  meets  the  approval  of  federal 
and  state  agencies  and  for  which  there  is  no  practical 
alternative  upland  disposal  site  or  beneficial  use  such  as 
beach  enhancement. 

(4)  The  department  will  only  issue  authorization  for 
use  of  the  site  after: 

(a)  The  environmental  protection  agency  and  depart¬ 
ment  of  ecology  notify  the  department  that,  in  accord¬ 
ance  with  Sections  404  and  401,  respectively,  of  the 
Federal  Clean  Water  Act.  the  dredged  materials  are 
suitable  for  in-water  disposal  and  do  not  appear  to  cre¬ 
ate  a  threat  to  human  health,  welfare,  or  the  environ¬ 
ment:  and 

(b)  All  necessary  federal,  state,  and  local  permits  are 
acquired. 

(5)  Any  use  authorization  granted  by  the  department 
shall  be  subject  to  the  terms  and  conditions  of  any  re¬ 
quired  federal,  state,  or  local  permits. 

(6|  The  department  shall  suspend  or  terminate  any 
authorization  to  use  a  site  upon  the  expiration  of  any 
required  permit. 

(7)  All  leases  for  use  of  a  designated  site  must  require 
notification  to  DNR  in  Olympia  twenty -four  hours  prior 
to  each  use.  DNR  Olympia  must  be  notified  five  work¬ 
ing  days  prior  to  the  first  use  to  permit  an  on-site  visit 
to  confirm  with  dump  operator  the  site  location. 

(8)  Pipeline  disposal  of  material  to  an  established  dis- 
pi)sal  site  will  require  special  consideration. 

(9)  An  application  and  a  lease  fee  will  be  charged  at  a 
rate  sufficient  to  cover  all  departmental  costs  associated 
with  management  of  the  sites.  Fees  will  be  reviewed  and 
adjusted  annually  or  more  often  as  needed.  A  penalty 
fee  may  be  charged  for  unauthorized  dumping  or  dump¬ 
ing  beyond  the  lease  site.  Army  Corps  of  Engineers  nav¬ 
igation  channel  maintenance  projects  are  exempt  from 
this  fee  schedule. 

FEES 

(a)  Application  fee 

(i)  Puget  Sound  and  Strait  of  Juan  De  Fuca;  S.I5  per 
cubic  yard  (c.y.)  for  the  first  200,000  c.y.:  Negotiated 
fee  for  project  volumes  exceeding  200,000  c.y.;  Mini¬ 
mum  fee  S2.000.00 


(ii)  Grays  Harbor/ Willapa  Harbor;  Minimum  fee 
S300.00 

(b)  Lease  fee  -  $100.00  all  sites 

(c)  Penalty  fee  -  SS. 00/cubic  yard 

(10)  Open  water  disposal  site  selection.  Sites  are  se¬ 
lected  and  managed  by  the  department  with  the  advice 
of  the  interagency  open  water  disposal  site  evaluation 
committee  (a  technical  committee  of  the  aquatic  re- 
.sourccs  advisory  committee).  The  committee  is  com¬ 
posed  of  representatives  of  the  state  departments  of 
ecology,  fisheries,  game,  and  natural  resources  as  well  as 
the  Federal  Army  Corps  of  Engineers,  Na’ional  Marine 
Fisheries  Service,  Environmental  Protection  Agency,  and 
Fish  and  Wildlife  Service.  The  department  chairs  the 
committee.  Meetings  are  irregular.  The  committee  has 
developed  a  series  of  guidelines  to  be  used  in  selecting 
disposal  sites.  The  objectives  of  the  site  selection  guide¬ 
lines  arc  to  reduce  damage  to  living  resources  known  to 
utilize  the  area,  and  to  minimize  the  disruption  of  nor¬ 
mal  human  activity  that  is  known  to  occur  in  the  area. 
The  guidelines  are  as  follows; 

(a)  Select  areas  of  common  or  usual  natural  charac¬ 
teristics.  Avoid  areas  with  uncommon  or  unusual 
characteristics. 

(b)  Select  areas,  where  possible,  of  minimal  dispersal 
of  material  rather  than  maximum  widespread  dispersal. 

(c)  Sites  subject  to  high  velocity  currents  will  be  lim¬ 
ited  to  sandy  or  coarse  material  whenever  feasible. 

(d)  When  possible,  use  disposal  sites  that  have  sub¬ 
strate  similar  to  the  material  being  dumped. 

(e)  Select  areas  close  to  dredge  sources  to  insure  use 
of  the  sites. 

(f)  Protect  known  fish  nursery,  fishery  harvest  areas, 
fish  migration  routes,  and  aquaculture  installations. 

(g)  Areas  proposed  for  dredged  material  disposal  may 
require  an  investigation  of  the  biological  and  physical 
systems  which  exist  in  the  area. 

(h)  Current  velocity,  particle  size,  bottom  slope  and 
method  of  disposal  must  be  considered. 

(i)  Projects  transporting  dredged  material  by  pipeline 
will  require  individual  review. 

(j)  Placement  of  temporary  site  marking  buoys  may 
be  required. 

(k)  The  department  will  assure  disposal  occurs  in  ac¬ 
cordance  with  permit  conditions.  Compliance  measures 
may  include,  but  are  not  limited  to,  visual  or  electronic 
.surveillance,  marking  of  sites  with  buoys,  requiring  sub¬ 
mittal  of  operator  reports  and  bottom  sampling  or 
inspection. 

(l)  Special  consideration  should  be  given  to  placing 
material  at  a  site  where  it  will  enhance  the  habitat  for 
living  resources. 

(m)  Locate  sites  where  surveillance  is  effective  and 
can  easily  be  found  by  tugboat  operators. 

(11)  The  department  shall  conduct  such  subtidal  sur¬ 
veys  as  are  necessary  for  siting  and  managing  the  dis¬ 
posal  sites. 


EXHIBIT  C 


40  CFR  230.80 


Subpart  I  -  Planning  To  Shorten  Pereit  Processing  Time 
230.80  Advanced  identification  of  disposal  areas. 

(a)  Consistent  with  these  Guidelines,  EPA  and  the  permitting  authority, 
on  their  own  initiative  or  at  the  request  of  any  other  party  and  after 
consultation  with  any  affected  State  that  is  not  the  permitting 
authority,  may  identify  sites  vd\ich  will  be  considered  as-. 

(1)  Possible  future  disposal  sites,  including  existing 
disposal  sites  and  non-sensitive  areas,-  or 

(2)  Areas  generally  unsuitable  for  disposal  site 
specification; 

(b)  The  identification  of  any  area  as  a  possible  future  disposal  site 
should  not  be  dei  sed  to  constitute  a  permit  for  the  discharge  of 
dredged  or  fill  material  within  such  area  or  a  specification  of  a 
disposal  site.  The  identification  of  areas  that  generally  will  not  be 
available  fo’'  disposal  site  specification  should  not  be  deemed  as 
prohibiting  applications  for  permits  to  discharge  dredged  or  fill 
material  in  such  areas.  Either  type  of  identification  constitutes 
information  to  facilitate  individual  or  General  permit  application  and 
processing. 

(c)  An  approp'iate  public  notice  of  the  proposed  identification  of  such 
areas  shall  be  issued: 

(d)  To  provide  the  basis  for  advanced  identification  of  disposal  areas, 
and  areas  unsuitable  for  disposal,  EPA  and  the  permitting  authority 
shall  consider  the  likelihood  that  use  of  the  area  in  question  for 
dredged  or  fill  material  disposal  will  comply  with  these  Guidelines. 

To  facilitate  this  analysis,  EPA  and  the  permitting  authority  should 
review  available  water  resources  management  data  including  data 
available  from  the  public,  other  Federal  and  State  agencies,  and 
information  from  approved  Coastal  Zone  Management  programs  and  River 
Basin  Plans. 

(e)  The  permitting  authority  should  maintain  a  public  record  of  the 
identified  areas  and  a  written  statement  of  the  basis  for  identification. 
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EXHIBIT  D 

TREATMENT  OF  DREDGED  MATERIAL  DISPOSAL  IN 
PUGET  SOUND  SHORELINE  MANAGEMENT  MASTER  PROGRAMS 
December  1 986 


' .  Island  County 

A.  SMMP  Date:  12/75 

B.  ZSF*  Shoreline  Environment:  Aquatic 

C.  Permitteo  uses  in  Aquatic  Environment  Dredged  material 
disposal  is  not  listed  as  an  allowable  use  in  the  aquatic 
environment.  Disposal  may  fall  under  dredging,  which  is  a 
conditional  use. 

0.  Regulations  on  dredged  material  disposal.  Chapter  16.21.075 
of  the  Island  County  Code  contains  a  use  requirement  that 
dredged  material  be  deposited  on  upland  sites  wherever 
possible  and  in  any  case,  only  on  those  sites  authorized  by  a 
shoreline  permit. 

2.  Snohomish  County 

A.  SMMP  Date:  September,  1974 

B.  ZSF  Shoreline  Environment:  Conservancy 

C.  Permitted  uses  in  Conservancy  Environment 

Dredged  material  disposal  is  allowed  at  designated  DNR 
"underwater  sites". 

1).  Regulations  on  dredged  material  disposal  at  open-water  sites 
are  contained  on  pages  F-20-F-23,  Applications  for  dredging 
permits  must  state  location,  size,  capacity,  and  physical 
characteristics  of  the  disposal  site  and  method  of  spoil 
disposal.  New  dredging  projects  must  also  provide  a  plan  for 
disposal  of  maintenance  spoils  for  at  least  50  years  ahead. 
The  regulations  imply  that  disposal  site  approval  would  have 
to  be  gamed  for  each  disposal  operation  rather  than  a 
one-time  approval  of  a  disposal  site  for  general  use.  There 
are  no  specific  regulations  on  spoil  disposal. 

i.  Ev/H’-et  t 

A.  SMMP  Date:  January,  1986 

B.  ZSF  Shoreline  Environment:  Conservancy  Recreation 

C.  Dredged  material  disposal  is  a  conditional  use  in  Conservancy 
Recreation  Environment 

0.  Regulations  on  dredged  material  disposal  at  open-water  sites 

*This  information  was  collected  relative  to  the  Zones  of  Siting 
Feasibility  (ZSF's)  identified  in  the  DSWG  Technical  Appendix. 
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are  contained  on  pages  IV-20-21.  Policies  on  page  IV-21 
relate  more  to  selection  of  fill  sites  than  open-water  sites. 
There  are  no  specific  policies  or  regulations  related  to 
designation  or  operation  of  open-water  disposal  sites.  The 
Spoils  Management  Plan  contained  on  page  F-1  deals  only  with 
nearshore  and  upland  sites. 

4.  Seattle 

4.  SMMP  Date;  Mayor's  Recommended  Seattle  Shoreline  Master 
Program,  September,  1985  (not  yet  adopted) 

B.  ZSF  Shoreline  environment:  Conservancy  Natural 

C.  Establishment  of  an  open  water  dredge  material  disposal  site 
pursuant  to  DNR  regulations  is  a  conditional  use  in  the  CN 
Environment.  Conditional  uses  must  pass  the  tests  contained 
in  WAC  173-14-140.  In  addition,  in  authorizing  conditional 
uses  the  city  or  OOE  may  attach  special  conditions  to  prevent 
"undesirable  effect." 

0.  Regulations  on  dredged  material  disposal  at  open-water  sites 
are  contained  on  page  97.  There  are  general  environmental 
protection  standards  for  "design"  of  dredged  material 
disposal.  Open-water  disposal  of  dredge  material  is  permitted 
only  at  designated  disposal  sites. 

b .  T  acoma 

A,  SMMP  Date:  December,  1976 

8.  ZSF  Shoreline  Environment:  Conservancy 

C.  Open-water  spoil  disposal  is  not  listed  as  a  permitted  or 
conditional  use  in  Chapter  13.10.160  of  the  official  code  of 
the  City  of  Tacoma. 

0.  Regulations  on  dredged  material  disposal  are  contained  on  page 
65  of  the  shoreline  plan.  In-water  disposal  is  only  allowed 
for  resource  protection,  habitat  improvement,  or  where  land 
disposal  is  more  environmentally  detrimental.  The  plan  says 
deep-water  spoil  disposal  areas  have  been  proposed  by  DNR  and 
that  future  use  of  these  sites  is  underway. 

6.  King  County 

A.  SMMP  Date;  May,  1973 

B.  ZSF  Shoreline  Environment:  Conservancy? 

C.  There  are  no  policies  or  regulations  related  to  open-water 
spoil  disposal  operations  or  designation  of  open-water  spoil 
disposal  sites. 

7.  Skagit  County 

A.  SMMP  Date:  December,  1976 

8.  ZSF  Shoreline  Environment:  No  ZSF  identified  yet  but  all 
submerged  areas  have  been  given  the  Aquatic  Environment 
designation . 


0-2 


C.  Dredge  spoil  disposal  is  a  conditional  use  in  the  aquatic 
environment . 

0.  Regulations  for  open-water  spoil  disposal  are  contained  on 
pages  7-21  through  7-25. 

Spoil  disposal  is  only  allowed  when  the  ultimate  use  of 
the  disposal  site  will  be  for  a  use  permitted  withi"  the 
shoreline  area.  Presumably,  this  relates  to  disposal 
operations  which  will  result  in  spoil  islands. 

2.  Dredge  spoil  disposal  is  prohibited  in  estuaries  and 
natural  wetlands  except  as  an  element  of  an  approved  shore 
restoration  or  beach  enhancement  program. 

3.  Applications  for  dredging  must  provide  a  physical  and 
biological  analysis  of  the  disposal  site  and  a  plan  for 
disposal  or  use  of  maintenance  dredge  spoils  for  at  least 
a  50  year  period. 

4.  Disposal  in  water  is  discouraged  except  when  less 
environmentally  harmful  than  on  land. 

5.  There  are  detailed  criteria  on  page  7-22  for 
identification  of  in-water  spoil  disposal  sites. 

6.  Spoil  disposal  operations  should  use  techniques  that  cause 
the  least  dispersal  and  broadcast  of  materials.  Sidecast 
disposal  "snouid  be"  prohibited. 

3.  Whatcom  County 

A.  SMMP  Date:  June,  1978 

t).  ZSf  Shorelii:e  Environment:  No  ZSF  identified  yet  but  all 
submerged  areas  nave  been  given  the  Aquatic  Environment 
Designat ion . 

C.  Spoil  disposal  is  regulated  under  the  dredging  policies  and 
regulations.  Dredging  is  a  conditional  use  in  the  aquatic 
environment.  Regulations  for  spoil  disposal  are  contained  on 
pages  52-53  of  the  SMMP. 

1.  The  regulations  recognize  the  existing  DNR  open-water 
disposal  site.  The  plan  states  that  if  alternate  sites 
are  needed,  they  should  be  selected  in  cooperation  with 
specified  agencies. 

2.  Several  environmental  protection  requirements  are  placed 
on  identification  of  suitable  areas  for  open-water 
disposal . 

3.  The  plan  recommends  the  county  obtain  information  on 
individual  disposal  operations  so  the  site  and  means  of 
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disposal  can  be  made  consistent  with  the  SMMP  and  other 
agency  programs. 

4.  The  plan  recommends  consideration  of  chemical,  biological 
and  physical  information  in  reviewing  extensive  projects 
or  those  in  sensitive  areas. 

9.  City  of  Bellingham 

A.  SMMP  Date:  April,  1974 

B.  ZSF  Shoreline  Environment:  No  ZSF  identified  yet.  Aquatic 
lands  are  not  assigned  a  specific  environment  in  the  plan. 
Presumably,  aquatic  lands  are  given  the  environment  of  the 
abutting  uplands.  However,  it  is  difficult  to  determine  the 
environment  in  the  middle  of  Bellingham  Bay.  The  City  will  be 
asked  to  provide  a  map  of  the  environments  for  open  water  in 
the  Bay. 

C.  Dredge  spoils  are  regulated  under  Section  25  G.  Dredging. 
"Dredge  spoils  shall  not  be  stock  piled  or  disposed  on  any 
shorelines  of  the  city,  provided  dredge  spoils  may  be  disposed 
as  landfill.  Such  landfill  disposal  shall  meet  the 
regulations  pertaining  to  landfills  containeo  herein."  The 
landfill  section  does  not  pertain  to  open  water  spoil 
oisposal . 

10.  Clallam  County 

A.  SMMP  Date:  August,  1984 

B.  ZSF  Shoreline  Environment:  No  ZSF  identified  yet.  Shoreline 
environments  in  the  vicinity  of  Port  Angeles  are  designated 
Urban,  Rural,  and  Conservancy.  Disposal  in  Rural  environments 
is  allowed  only  for  habitat  improvement  for  fish  and  shellfish 
resources.  Disposal  in  the  suburban  environment  is  only 
allowed  for  habitat  improvement,  to  correct  problems  of 
material  distribution  adversely  affecting  fish  or  shellfish 
resources  and/or  where  upland  alternatives  are  more 
environmentally  narmful.  The  master  program  is  silent  on 
disposal  in  the  urban,  conservancy  and  natural  environments. 

C.  Regulations  on  dredged  material  disposal  is  contained  in 
Chapter  5.15  of  the  master  program,  pages  71  and  72.  The 
policy  is  that,  "Deposition  of  dredged  materials  in  water 
areas  should  be  allowed  primarily  for  habitat  improvement,  to 
correct  problems  of  material  distribution  adversely  affecting 
fish  and  shellfish  resources,  or  where  the  alternatives  of 
depositing  materials  on  land  is  more  detrimental  to  shoreline 
resources  than  depositing  in  water  area."  The  regulations 
state  that  disposal  will  only  be  allowed  at  approved  disposal 
sites.  Disposal  shall  minimize  water  turbidity,  degradation 
of  water  quality  and  disruption  of  fish,  shellfish  and 
wildlife  habitats.  There  are  also  some  general  guidelines  for 
confined  disposal.  The  county  will  be  asked  to  provide  a  map 
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projecting  the  environment  boundaries  into  the  water  to  the 
county  line  within  10  miles  on  either  side  of  Port  Angeles. 

n.  Jefferson  County  and  Port  Townsend 

A.  SMMP  Date:  June,  1983 

B.  ZSF  Shoreline  Environment:  No  ZSF  identified  yet  but  all 
water  bodies  are  designated  Aquatic. 

C.  Regulations  for  dredged  material  disposal  are  contained  in 
section  5.70  Dredging.  "Dredge  material  disposal  sites  in 
water  areas  should  also  be  identified  by  local  government  in 
cooperation  with  the  Washington  State  Departments  of  Natural 
Resources,  Game,  and  Fisheries.  Dredged  material  disposal 
will  only  be  allowed  to  correct  problems  of  material 
distribution  adversely  affecting  fish  and  shellfish  resources, 
or  where  the  alternatives  of  depositing  material  on  land  are 
more  detrimental.  However,  the  performance  standards  allow 
open  water  disposal  at  authorized  areas  identified  by  the 
county  and  state.  "Depositing  of  dredge  materials  in  water 
shall  be  done  in  a  manner  that  doesn't  unnecessarily  interrupt 
natural  geohydraulic  processes  or  interfere  with  the  use  or 
value  of  adjacent  properties." 

Dredged  material  disposal  is  allowed  in  the  aquatic 
environment  but  is  guided  by  the  allowability  of  the  activity 
in  tne  environment  of  the  abutting  uplands.  Dredged  material 
disposal  is  allowed  adjacent  to  the  Urban,  Suburban,  and 
Conservancy  upland  environments  when  related  to  maintenance 
dredging.  New  dredged  material  disposal  is  allowed  adjacent 
to  the  Urban  and  Suburban  environments  but  is  a  conditional 
use  adjacent  to  the  Conservancy  environment.  Dredged  material 
disposal  is  not  allowed  in  the  natural  environment. 

12.  Kitsap  County 

A.  SMMP  Date;  July,  1977 

B.  ZSF  Shoreline  Environment;  No  ZSF  identified  yet. 

C.  Regulations  on  dredged  material  disposal  are  contained  on 
pages  7-33  through  7-34,  Landfill.  Landfills  are  permitted  in 
the  Urban,  Semi -rural.  Rural,  and  Conservancy  environments. 
Landfills  are  prohibited  in  the  Natural  environment.  There 
are  two  policies  specifically  applicable  to  dredged  material 
disposal : 

a.  "Spoil  deposit  sites  in  water  areas  should  be  identified 
with  the  cooperation  of  the  State  Department  of  Natural 
Resources,  Game,  and  Fisheries. 

b.  "Depositing  of  dredge  materials  in  water  areas  should  be 
allowed  only  for  habitat  improvement,  to  correct  problems 
of  material  distribution  adversely  affecting  fish  and 
snellfish  resources,  or  where  the  alternative  of 
depositing  materials  on  lane  is  more  detrimental  to 
shoreline  resources  than  depositing  it  in  water  areas." 
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13.  Mason  County 


A.  SMMP  Date:  No  date 

B.  ZSF  Shoreline  Environment.  No  ZSF  identified  yet.  All  marine 
waters  60  feet  and  deeper  are  in  the  Natural  environment. 
Waters  within  2000  feet  of  Brisco  Point,  Hartstene  Island  are 
also  Natural.  Marine  waters  from  6  to  60  feet  deep  are  in  the 
Conservancy  environment.  Marine  waters  adjacent  to  an  Urban 
Industrial  environment  out  to  60  feet  deep  are  also  in  that 
environment.  Waters  adjacent  to  an  Urban  Commercial 
environment  out  to  60  feet  in  depth  are  also  in  that 
environment. 

C.  The  regulations  applicable  to  dredged  material  disposal  are 
contained  in  Section  7.16. 170(2) (f) .  "Dredged  material,  when 
not  deposited  on  land  shall  be  placed  in  spoils  deposit  sites 
in  water  areas  to  be  identified  by  the  county.  Depositing  of 
dredge  material  in  water  areas  shall  be  allowed  only  for 
habitat  improvement,  to  correct  problems  of  material 
distribution  affecting  adversely  fish  and  shellfish  resources 
or  where  the  alternatives  of  depositing  material  on  land  are 
more  detrimental  to  shoreline  resources  than  depositing  in 
water  areas." 

14.  Thurston  County 

A.  SMMP  Date:  October,  1984 

B.  ZSF  Shoreline  Environment:  All  water  60'  and  deeper  is  in  the 
Natural-Aquatic  environment.  Shallower  waters  fall  under  one 
of  the  related  upland  environments. 

C.  Regulations  for  dredged  material  disposal  are  contained  in 
section  V.,  Dredging,  pages  33-34.  Open  water  spoil  disposal 
is  allowed  on  sites  approved  by  the  Interagency  Open  Water 
Disposal  Site  Evaluation  Committee  (WAC  332-30-166).  Deep 
water  disposal  of  dredge  spoils  is  allowed  in  the 
Natural-Aquatic  environment,  but  not  in  the  other  shoreline 
environments.  There  are  no  specific  requirements  for  dredged 
material  disposal  operations. 

15.  City  of  Port  Angeles 

A.  SNMP  Date;  August  5,  1976 

8.  ZSF  Shoreline  Environment:  No  ZSF  identified. 

C.  Regulations  on  dredged  material  disposal  are  found  under 
Dredging  on  page  61. 

D.  Disposal  policies.  Ther^  are  three  policies  applicable  to 
disposal  which  discourage  environmental  and  esthetic 
degradation,  encourage  cooperation  between  permitting 
agencies,  and  discourage  open  water  sites  where  upland  deposit 
sites  are  available. 
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16.  Pierce  County 


A.  SMMP  Date:  1979 

8.  ZSF  Snoreline  Environment:  Urban 

C.  Regulations  on  dredged  material  disposal  are  found  in  Chapter 
65.32. 

0.  Disposal  policies.  General  Regulation  65.32.020  C.  is  the 
only  regulation  applicable  to  open-water  dredged  material 
disposal.  It  states,  "Deep  water  spoil  disposal  shall  be  done 
only  at  approved  disposal  sites  and  only  when  material  meets 
EPA  criteria  for  deposit  in  open  waters". 


Exhibit  E 


Model  Shoreline  Master  Program  Element 
Unconfined,  Open-Water  Dredged  Material  Disposal 


Policies 


A.  Selection  of  unconfined,  open-water  disposal  sites  should  follow 
the  process  developed  In  the  Puget  Sound  Dredged  Disposal  Analysis 
(PSDDA)  and  incorporated  into  DNR  WAC  332-30-166  Open  Water 
Disposal  Sites. 

6.  Unconfined,  open-water  disposal  of  dredged  material  should  occur 

at  the  _  disposal  site,  as  Identified  In  the  final 

Puget  Sound  Dredged  Disposal  Analysis  report  and  adopted  by  the 
Washington  Departments  of  Natural  Resources  and  Ecology. 

C.  Due  to  the  necessity  of  managing  unconfined,  open-water  dredged 

material  disposal  on  a  regional  basis,  the  _ 

disposal  site  will  serve  several  Jurisdictions.  However,  the 
character  and  total  volume  of  material  deposited  on  the  site  from 
all  sources  shall  comply  with  the  standards  contained  In  the  final 
PSOOA  report. 

D.  The  quality  of  material  dumped  at  the  _ disposal  site 

shall  meet  the  standards  established  in  the  final  PSDDA  study  for 
unconfined  open-water  disposal  and  adopted  by  Ecology. 

E.  Due  to  the  need  for  long-term  management  of  open-water  disposal 

sites,  a  public  agency  may  acquire  an  exclusive  permit  for 
managing  use  of  the _ disposal  site. 

F.  The  long  term  environmental  Impact  of  disposal  at  the 

_  site  shall  be  monitored  by  the  shoreline 

management  permittee.  The  permittee  shall  provide  for  long-term 
environmental  monitoring  and  any  necessary  remedies.  Periodic 
reports  on  site  use  and  environmental  Impact  shall  be  submitted  to 
the  . _  Planning  Department. 


Regulations 

1.  Unconfined,  open-water  disposal  of  dredged  material  shall  only 
occur  at  sites  Identified  through  the  process  defined  In  the  final 
PSDDA  Study  document  and  Incorporated  In  DNR  WAC  332-30-166  Open 
Water  Disposal  Sites. 
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2.  The  _  disposal  site  shall  be  managed  in  accordance 

with  the  final  PSDDA  Study  document  and  subsequent  revisions. 

3.  General  Permit  Procedures 

A.  To  assure  that  dredged  material  disposal  operations  are 
consistent  with  this  program,  no  disposal  of  dredged 

materials  may  occur  at  the  _ disposal  site 

unless  authorized  by  a  shoreline  management  permit.  Federal 
use  of  the  site  must  be  found  to  be  consistent  to  the  maximum 
extent  practicable  with  the  provisions  of  this  Shoreline 
Management  Master  Program  and,  by  reference,  with  the  final 
PSDDA  report. 

B.  It  shall  be  the  responsibility  of  the  permit  holder  to  assure 
that  disposal  of  dredged  material  and  management  of  the 
disposal  site  comply  with  the  permit  conditions  and  with  the 
PSDDA  report. 

C.  Review  of  applications  for  use  of  the  disposal  site  shall  be 
based  on  the  criteria  and  guidelines  established  through  the 
final  PSDDA  study. 

3.  Exclusive  Use  Permits 

A.  An  exclusive  permit  for  use  of  the  disposal 

site  may  be  issued  to  a  public  agency  when  that  agency 
maintains  total  management  control  of  the  site.  The  agency 
shall  be  responsible  for  managing  the  site  in  accordance  with 
the  terms  of  the  shoreline  permit. 

B.  Yearly  status  reports  shall  be  required  of  the  agency.  The 
reports  shall  state  the  quantity  of  material  dumped, 
characterize  the  quality  of  the  material,  and  review  any 
other  factors  necessary  to  determine  continuing  compliance 
with  the  shoreline  management  substantial  development  permit. 
When  such  a  permit  has  been  issued,  no  other  shoreline 
permits  will  be  issued  for  use  of  the  site  without  permission 
of  the  site  managing  agency. 

C.  The  term  for  exclusive  site  management  permits  issued  to 
public  agencies  will  be  five  years  with  a  one  year  extension 
option,  unless  a  shorter  term  is  requested  by  the  agency. 
However,  if  longer  permit  terms  are  allowed  by  the  Department 
of  Ecology,  the  permit  term  shall  be  indefinite.  This 
indefinite  term  shall  be  contingent  on  inspection  and 
environmental  monitoring  programs  established  in  accordance 
with  the  final  PSDDA  report  to  ensure  that  environmental 
impacts  are  as  predicted. 
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EXHIBIT  F  ONR  PERMITTING  AND  COMPLIANCE  DOCUMENTS 


DRAFT 

DEPARTMENT  OF  NATURAL  RESOURCES 
BRIAN  J.  BOYLE,  COMMISSIONER 

APPLICATION  FOR  UNCONFINED,  OPEN-WATER  DISPOSAL  SITE  USE  PERMIT 


I 


V 


1. 

Applicant  name  and  address 

Phone  Day 

,  Night 

2. 

Agent  name  and  address 

Phone  Day 

,  Night 

3. 

Name  of  disposal  site  to  be  used 

4. 

Projected  disposal  site  use 

Year  Volume  Year  Volume 

1.  3. 

2.  4. 

(attach  additional  schedule  as  needed) 

5.  Corps  public  notice  or  permit  #  _ 

Water  Quality  Certification  #  _ 

6.  Alternative  disposal  sites 

a.  Identify  any  upland  or  in-water  disposal  sites  within  ten 
miles  of  the  dredging  site  where  your  material  could  be  used 
for  a  beneficial  use  (i.e.,  recreational  beach,  cap 
contaminated  material,  etc.)  or  where  material  could  be 
placed  in  a  land  fill,  gravel  pit  or  other  suitable  upland 
location.  Provide  a  map  of  such  sites  and  volumes  which 
could  be  used. 

b.  What  environmental,  economic,  or  social  constraints  prevent 
use  of  the  above  sites  (attach  separate  sheets  as  necessary)? 

7.  Additional  information 


( 
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Applicant  agrees  to  furnish  a  copy  of  its  U.S.  Army  Corps  Permit  and 
also  furnish  satisfactory  evidence  from  Environmental  Protection  Agency 
(EPA)  and  from  Department  of  Ecology  (Ecology)  showing  that  this 
material  is  suitable  for  unconfined,  open-water  disposal.  If  it  is 
determined  to  be  in  the  public  interest,  additional  information  may  be 
requested. 

I  hereby  certify  that  I  have  prepared  this  application,  and  to  the  best 
of  nty  knowledge,  the  information  provided  is  an  accurate  and  true 
representation  of  the  facts.  Applicant/permittee  agrees  to  defend  and 
hold  the  department  and  the  state  of  Washington  harmless  from  any  and 
all  claims  suffered  or  alleged  to  be  suffered  on  the  site  or  arising 
out  of  misstatements  or  operations  by  the  applicant.  I  further  attest 
that  I  have  the  authority  to  submit  this  application  and  to  agree  with 
conditions  of  the  permit.  I  understand  that  all  material  must  be  from 
in-water  sources,  unless  otherwise  approved  by  the  department,  and  that 
no  material  can  be  placed  on  the  site  until  a  permit  is  issued  by  the 
Department  of  Natural  Resources. 


Dated  at _ Washington,  this _ day 

of _ ,  19 _ . 

Signed  _ 


Mail  this  application  along  with  a  check  for  the  application  fee  (see 
attached  fee  schedule)  to  Division  of  Aquatic  Lands,  Department  of 
Natural  Resources,  M/S  QW-21,  Olympia,  WA  98504. 


Amount  Submitted  $ 


For  Office  Use  Only-Aquatic  Lands 

Amount  Rec'd  $ _  Date 

Disp.  App.  No. _ InitiaT 


(3/4/87) 
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EXHIBIT  G 


SAMPLE  FORMAT 

DREDGING  SITE  INSPECTION  PLAN 


I.  Project  Sponsor 
Name 


Address 


Contact  Person  _ 

Phone  (day)  _ 

(night)  _ 

2.  Project  Description 

Name  of  Project  _ 

Corps  # _ _ 

Location  _ Sec.  _ _ ^Twp.  _  Range 


Latitude _ _ 

Longitude  _ 

Attach  a  plan  and  profile  of  the  project  site  showing  area  to  be 
dredged. 

Total  volume  to  be  dredged  _  (cubic  yards) 

3.  Character  of  Sediment 

Are  all  materials  suitable  for  open-water, 

unconfined  disposal?  _ Yes  _ No 

If  not,  attach  plan  and  profile  maps  showing  location  and  volume 
of  materials  which  are  unsuitable  for  open-water  disposal. 
Describe  where  these  materials  will  be  sent  and  method  of 
transport. 

4.  Presence  of  Debris 

Does  visual  inspection  of  dredging  site  indicate 

potential  for  debris  in  dredged  material?  _ Yes  _ No 

If  yes,  attach  description  of  amount  and  disposition  of  debris. 

5.  Inspection  of  Dredging  Operation  (explain  frequency  and  personnel 
responsible  for  inspecting  dredging) 
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EXHIBIT  H 

CORRESPONDENCE'  WITH  THE  COAST  GUARD 

Ccmiander  91 S  Second  Avenue 

Thirteenth  l-oast  Guard  District  Seattle,  WA  98174-1067 

Staff  Symbol:  (oan) 

Phone:  (206)  442-5864 


16500 

June  10,  1986 


Mr.  Steve  Tilley 
Assistant  Division  Manager 
Aquatic  Lands  Division 

Washington  State  Dept.  o£  Natural  Resources 
Olympia,  WA  98504 

Dear  Mr.  Tilley: 

In  reply  to  your  letter  of  June  3,  1986,  the  Coast  Guard  would  be 
able  to  establish  lighted  radar  reflective  buoys  to  mark  dredge 
disposal  areas  in  Puget  Sound.  These  buoys  would  be  established 
on  a  reimbursable  basis  in  accordance  with  current  regulations. 
The  estimated  cost  to  establish  each  buoy  is  $4,023.00  figured  as 
follows : 


U  S  Department  tgjglKM 
of  Transportation 

United  States 

Coast  Guard  taKKKm 


Vessel  time:  est.  2  hours  to  establish  each 
buoy  at  $669.00  per  hour 
Buoy  Preparation  Cost 
Equipment  charges 

Monthly  Servicing  ($88.00  per  month) 


$1,480.00 

1,110.00 

377.00 

1,056.00 


The  annual  cost  to  maintain  each  buoy  on  station  for  years  two 
and  four  would  be  $2,102.00  based  on  an  estimate  of  one  hour  of 
vessel  time  to  service  the  buoy.  The  cost  for  years  three  and 
five  would  be  slightly  higher,  $2,771.00,  based  on  an  average  of 
two  hours  to  perform  a  mooring  inspection.  If  the  buoy  is  in 
deep  water  (over  200  feet)  mooring  inspection  would  be  performed 
every  ten  years  and  the  cost  of  years  three  and  five  would  be  the 
same  as  year  two.  Buoys  are  normally  replaced  every  six  years, 
starting  the  billing  cycle  over  again. 


The  Coast  Guard  checks  the  position  of  buoys  during  every  visit. 
Visits  are  scheduled  annually.  If  you  require  the  positions  to 
be  checked  more  frequently,  we  would  have  to  charge  you  the 
hourly  rate  for  the  type  of  vessel  performing  the  check. 
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Until  we  know  the  specific  sites  we  can  not  determine  the  watch 
circle  of  the  buoys  or  if  additional  survey  work  is  required.  In 
answer  to  your  other  questions/  the  watch  circle  would  normally 
be  an  ellipse  aligned  in  the  direction  of  the  flood  and  ebb 
currents.  No  permit  would  be  required  for  the  Coast  Guard  to 
establish  these  buoys.  The  decision  to  establish  a  buoy  at  your 
Ouwamish  site  would  have  to  be  made  by  you. 

If  you  have  any  further  questions/  please  contact  LT  Stephenson 
of  my  staff. 


Sincerely 


T.  M.  NUTTING 
Captain/  U.  S.  Coast  Guard 
Chief/  Aids  to  Navigation  Branch 
By  direction  of  the  District  Commander 
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WASHINGTON  STATE  DEPARTMENT  OF 

Natural  Rmouxcm 


BRIAN  BOYLE 
Commissioner  of  Public  Lands 


OLYMPIA,  WA  98504 


March  10,  1987 


Captain  T.N.  Nutting 

Chiaf,  Aids  to  Navigation  Branch 

c/o  Coanandar,  Thirtaanth  Coast  Guard  District 

91 S  Sacond  Ava. 

Saattia,  WA  98174-1067 

Oaar  Captain  Nutting: 

Last  sluna,  I  wrota  and  askad  you  about  tha  possibility  of  placing  buoys 
to  aark  opan-watar  dradgad  aatarial  disposal  sitas  in  Coaaancaaant  Bay, 
Elliott  Bay  and  Port  Gardnar.  In  your  Juna  10,  1986  lattar,  you  agraad 
that  tha  Coast  Guard  would  placa  and  aaintain  buoys  for  tha  PSOOA  opan- 
-  watar  disposal  sitas.  Tha  cost  was  astiaatad  at  $4,023.00  for 
installation  and  first  yaar  aaintananca  and  $2,102  for  subsaquant 
annual  aaintananca  in  daap  watar.  Howavar,  Lt.  Staphanson  latar  told 
aa  inforaally  that  buoys  would  not  ba  allowad  in  Cowancaoant  or 
Elliott  Bays  dua  to  conflicts  with  navigation.  Ha  said  a  decision  on 
Port  Gardner  could  not  ba  aada  dua  to  questions  about  tha  Navy  Hoawport 
project. 

I  understand  that  tha  aachanics  of  tha  Navy’s  use  of  tha  confined 
disposal  site  are  fairly  wall  defined  (subject  to  parait  approval). 

This  would  involve  use  of  a  hydraulic  pipeline  froa  tha  harbor  to  tha 
Navy  disposal  site  over  tha  period  of  a  few  years.  Tha  Navy  site  is 
approxiaataly  3,000  feat,  canter  to  canter,  from  tha  PSOOA  preferred 
unconfinad,  opan-watar  disposal  site  in  Port  Gardnar. 

Wa  are  assuaing  that  installation  of  a  buoy  at  tha  PSOOA  Port  Gardner 
site  will  not  ba  a  significant  navigational  obstruction  either  during 
or  after  tha  Navy  project  and  that  you  will  approve  installation  of  our 
buoy.  Tha  location  of  tha  buoy  will  ba  at  Latitude  47  degrees  58.86 
ainutas  and  Longitude  122  degrees  18.67  ainutas.  This  is  slightly 
different  froa  tha  location  I  gave  you  last  suaaar.  Tha  depth  at  this 
location  is  about  400  feat. 

Would  you  please  review  our  proposal  for  Coast  Guard  placaaant  and 
aaintananca  of  a  buoy  at  tha  Port  Gardner  site  and  let  aa  know  if  our 
understandings  are  accurate?  I  would  also  like  to  know  what  steps 
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Captain  T.M.  Nutting 
March  10,  1987 
Paga  2 


Mould  naad  to  ba  takan  to  foraallza  an  agraaaant  batMaan  our  aganclas 
for  buoy  placaaant  and  aaintananca.  I  Mould  Ilka  to  haar  froa  you  by 
April  t  so  Mo  can  procaad  Mith  planning.  Thank  you  for  your 
cooparation. 

Sincaraly. 


Division  Mansgar 
Division  of  Aquatic  Lands 
206/586-6375 

c :  Frank  Uraback 
John  OaNayar 
Oava  Jaalson 


Stava  Tlllay,  Assistant 


C(jmmander  915  Second  Avenue 

Thirteenth  Coast  Guard  District  Seattle,  M  9817l-U)67 

Staff  Symbol:  (  oan  ) 

(206)  442-5864 
16500 

March  20,  1987 


Mr.  Steve  Tilley 
Assistant  Division  Manager 
Division  of  Aquatic  Lands 

Washington  State  Department  of  Natural  Resources 
Olympia,  Washington  98504 

Dear  Mr.  Tilley: 

Based  on  your  letter  of  March  10,  1987  we  have  re-evaluated  our 
decision  on  the  establishment  of  a  buoy  in  Port  Gardner  to  mark 
the  dredge  disposal  area.  Upon  the  completion  of  a  formal 
agreement  for  reimbursement  of  associated  costs  we  will  establish 
this  buoy  per  your  request. 

In  order  to  establish  a  formal  agreement  between  the  Coast  Guard 
and  the  State  of  Washington  we  will  need  to  know  when  you  need 
the  buoy  established  and  how  often  you  require  the  position  of 
the  buoy  to  be  checked.  Normally  we  check  the  position  of  a  buoy 
every  year;  a  more  frequent  schedule  will  raise  the  annual  fee. 
Once  we  have  this  information  from  you  we  will  draft  a  proposed 
agreement  for  your  approval. 

Sincerely , 

/r.  y.  'parsons 

Commander,  U.  S.  Coast  Guard 

Chief,  Aids  to  Navigation  Branch 

By  direction  of  the  District  Commander 
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EXHIBIT  I 


ENVIRONMENTAL  MONITORING  PLAN 
FOR  UNCX)NFINED,  OPEN-WATER,  DREDGED  MATERIAL  DISPOSAL  SITES 

PHASE  I  AREA  -  CENTRAL  PUGET  SOUND 


This  Environmental  Monitoring  Plan  was  prepared  with  participation  from  all  Work 
Groups  of  the  Puget  Sound  Dredged  Disposal  Analysis.  Significant  contributions  were 
made  by  the  following  staff: 

Keith  Phillips,  Seattle  District,  U.S.  Army  Corps  of  Engineers 
Dr.  Mike  Johns,  Tetra  Tech,  Inc. 

Dr.  David  Jamison,  Washington  Department  of  Natural  Resources 
Frank  Urabeck,  Seattle  District,  U.S.  Army  Corps  of  Engineers 
David  Kendall,  Seattle  District,  U.S.  Army  Corps  of  Engineers 


ABSTRACT 


This  document  presents  an  environmental  monitoring  plan  for  the  Puget  Sound 
Dredged  Dteposai  Analysis  (PSDOA)  Phase  I  unconfined,  open-water  disposal  sites  for 
dredged  material.  The  Phase  I  sites  include  one  each  in  Commencement  Bay.  Eiiiott  Bay 
and  Port  Gardner.  The  monitoring  plan  is  designed  to  verify  that  no  unacceptable 
adverse  effects  have  occurred  within  or  beyond  the  disposal  site  and  to  assure  that 
dredged  material  disposed  at  the  sites  rerrains  within  the  dteposal  site  boundary. 

Three  types  of  monitoring  efforts  are  described,  including  a  baseline  survey  of  the 
sites  to  establish  conditions  pmr  to  initiation  of  disposal  activify.  as  well  as  partial  and 
full  monitoring  efforts  which  will  be  conducted  following  use  of  the  site.  Full 
monitoring  is  an  intensive  field  evaluation  of  cortditions  within  and  beyond  the  disposal 
site  boundary,  while  partial  monitoring  involves  a  less  intensive  monitoring  effort. 

Partial  monitoring  will  occur  when  disposal  activity  at  the  disposal  sites  is  not  great 
enough  to  warrant  a  full  evaluation  of  area  conditions.  Partial  monitoring  will  be 
sufficient  to  establish  if  unexpected  conditions  are  developing  due  to  dredged  material 
disposal.  Only  partial  monitoring  will  be  used  following  the  first  5  years  of  extensive 
monitoring  if  the  monitoring  data  demonstrates  tfiat  conditions  within  and  outside  the 
disposal  sites  do  not  exceed  predicted  conditions. 

Parameters  measured  during  monitoring  include  disposal  site  physical  characteristics 
(mapping),  chemical  and  toxicity  analysis  of  be  dredged  material  present  on  she, 
chemical  reconnaissance  outside  the  disposal  she  boundary,  and  determination  of  benthic 
abundance  and  bioaccumulation  in  benthic  species  located  down-current  from  the  disposal 
site.  Disposal  site  physical  characteristics  (rnapping)  wiH  e^ablish  the  limits  of  dredged 
material  spread,  while  the  other  parameters  are  intended  to  determine  the  chemical  and 
toxicological  properties  of  the  material  disposed  at  the  open-water  shes,  and  detennine  if 
dredged  material  is  impacting  resources  outside  the  disposal  she  boundary. 

In  addition  to  presenting  a  general  monhoring  plan  for  all  three  Phase  I  sites, 
site-specific  aspects  of  the  plan  are  also  presented.  Site-specific  SKiaptations  are  needed 
because  of  topographic  features  of  the  she  (Elliott  Bay  she)  and  because  of  special 
considerations  associated  with  the  proximity  of  other  contaminant  sources  to  the  disposal 
sites. 
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1.  INTRODUCTION 


The  Puget  Sound  Dredged  Disposal  Analysis  (PSDDA)  is  a  4-year  study  of  dredged 
material  disposal  in  Puget  Sound  initi^d  in  April  1 985.  The  study  is  being  conducted 
jointly  by  ttie  Corps  of  Engineers  (Seattle  District).  Environmental  ProtecHon  Agency 
(EPA),  and  the  Washington  Deparibfnents  of  Natural  Resources  and  Ecology.  PSDDA  is 
being  conducted  in  two  phases  (each  about  3  years  in  length):  Phase  I  covers  central 
Puget  Sound  and  Phase  II  (initiated  in  April  1986)  covers  south  and  north  Puget  Sound. 

The  objectives  of  PSDDA  are  to  locate  sites  in  Puget  Sound  for  unconfined, 
open-water  disposal  of  dredged  material,  define  evaluation  procedures  for  determining 
when  drcKlged  material  acceptable  for  discharge  at  these  sites,  and  prepare  site 
management  plans  (indur^  permit  and  monito^Nig  requirements).  Responsi>ility  for 
accomplishing  these  three  objectives  was  assigned  to  three  interagency  work  groups 
(Dispo^  Site  Work  Group  (DSWG).  Evaluation  Procedures  Work  Group  (EPWG).  and 
Management  Plan  Work  Group  (MPWG)},  m4)o  work  under  the  direction  of  the  PSDDA 
Study  Director.  This  Exhibit  describes  the  environmental  monitoring  plan  for  the  Phase 
I  study  area  (central  Puget  Sound). 

All  work  groups  contrtt)uted  to  the  development  of  the  Phase  I  monitoring  plan. 

DSWG  and  EPWG  determined  the  environmental  monitoring  requirements,  with  DSWG 
focusing  on  requirements  for  evaluating  physical  placement  and  effects,  and  EPWG  placing 
emphasis  on  requirements  for  evaluating  chemicd  effects  of  dredged  material  disposal. 
MPWG  address^  plan  funding  and  imf^mentation  (see  Section  7  of  Part  11  of  the 
Management  Plan  Technical  ^>pendix). 

This  document  describes  the  environmenUJ  monitoring  plan  (including  baseline 
conditions  that  must  be  established  prior  to  initiaton  of  disposal  activity)  for  the 
PSDDA  Phase  I  (central  Puget  Sound)  preferred  disposal  sites.  The  monitoring  plan  is 
expected  to  be  implemented  in  ttie  sprii^  of  1988  when  baseline  studies  would  be 
accomplished.  This  would  allow  the  new  central  Puget  Sound  sites  to  be  available 
during  the  fall  of  1988. 

The  primary  functions  of  the  monitoring  plan  are  to  ensure  compliance  with  the 
Section  404(b)(1)  guidelines  and  to  field  verify  the  PSDDA  predictions  of  site  conditions 
following  dis^sai.  Moreover,  monitoring  wilt  provide  the  data  to  allow  direct  response 
to  agency  and  public  concerns  regarding  site  conditions  and  environmental  impacts. 

Finally,  environmental  monitoring  data  forms  the  basis  for  the  annual  review  of  the  need 
for  changes  in  the  evaluation  procedures. 

The  monitoring  plan  presented  in  this  report  was  developed  in  a  six-step  process, 
taking  into  account  disposal  site  characteristics  and  the  dredged  material  that  will  be 
allowed  for  disposal  at  the  open-water  sites.  Development  of  the  plan  proceeded  from  a 
general  oonsiderallon  of  potential  impacts  of  dredged  material  disposal  at  the  open-water 
sites  to  detalNng  of  site-spedtic  monitoring  programs  aixl  data  interpretation  guidelines. 
Also  included  is  an  estimate  of  costs  of  conducting  the  monitoring  plan.  Stef»  taken  in 
developing  tiie  plan  were: 

1 .  Identitication  of  concerns  that  warrant  monitoring  (Section  2). 

2.  Development  of  testable  hypotheses  to  address  monitoring  concerns  (Section  3). 

3.  Design  of  a  general  monitoring  program  (types  of  data  to  be  ooVected,  tools 
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used  to  collect  data,  frequency  of  collection,  etc.)  which  will  gather  sufficient 
data  to  test  the  hypotheses  (Section  4). 

4.  Definition  of  site>specific  monitoring  requirements  to  address  the  effects  of 
concern  identified  in  ^ep  1  (Section  5). 

5.  Development  of  a  site  management  strategy  and  data  interpretation  guidelines 
(Section  6). 

6.  Determination  of  costs  associated  with  the  monitoring  plan  (Section  7). 

As  new  information  is  developed  during  the  PSDDA  nwnitoring  program,  the  Puget 
Sound  Water  CKjality  Authority  aifibient  monitoring  program,  and  other  studies,  both  here 
and  in  other  parts  of  the  country,  elements  of  the  monitoring  program  may  be  changed 
to  reflect  the  most  appropriate  technique. 

2.  IDENTIFICATION  OF  CONCERNS  THAT  WARRANT  MONITORING 

The  quality  of  dredged  material  that  will  be  acceptable  for  disposal  at  the  preferred 
PSDDA  open-water  sites  influences  monitoring  requirements.  "Site  condition  H”  has  been 
selected  as  the  preferred  biological  effects  condition  for  site  management  at  the 
unoonfined.  open-water  disposal  sites  in  central  Puget  Sound  (see  PSDDA  Phase  I 
Management  Plan  Report  (MPR)  and  Final  Environmental  Impact  Statement  (FEIS).  June 
1 988).  By  definition,  site  condition  II  could  result  in  "minor  averse  effects,  due  to 
chemicals  of  concern  in  dredged  material,  on  biological  resources"  at  the  disposal  site 
(EPTA.  1988).  Minor  effects  are  defined  as  potent  sublethal  chronic  effects,  but  no 
significant  acute  toxicity  within  the  sKe.  or  its  dilution  zone  (see  MPR  management 
Chapter  7).  Because  only  acceptable  sediments  wiH  be  di^arged  at  the  disposal  sites, 
the  aggregate  condition  of  each  sKe  is  expected  to  be  substantially  better  than  allowed 
under  the  proposed  management  condition. 

This  section  discusses  potential  pathways  of  exposure  to  aquatic  species  due  to 
dredged  material  disposal  and  the  biological  resources  of  interest.  Finally,  those 
pathwayA)iological  resource  combinations  that  warrant  monitoring  at  the  open-water  site 
are  identified. 

2.1  Pathways  of  Exposure 

For  tire  preferred  Phase  I  disposal  sites,  nearly  all  of  the  dredged  material  released 
from  a  barge  is  expected  to  settle  to  the  bottom 

within  the  confines  of  the  disposal  sites  (Bokuniewicz.  1985;  Truitt.  1986).  The  settled 
dredged  materiai  represents  the  major  exposure  pathway  for  organisrrrs  that  may  visit  the 
site.  However,  some  minor 

losses  of  material  are  expected  to  occur  during  and  after  di^sal  that  can  be  potential 
pathways  of  exposure  to  biologicai  resources  beyond  the  disposal  site  boundaries  (Figure 
1).  During  (tisposal  operations,  fine  particles  and  organic  matter  can  be  released  into 
and  accumulate  in  the  sea-surface  microlayer.  Also,  as  discharged  dredged  material 
descencte  through  the  water  column,  a  portion  of  the  dredged  material  will  entrain  water 
and  particles  can  be  "stripped  away"  (figure  1 ).  ^pon  impact,  dredged  material,  as  well 
as  previously  settled  material,  will  become  suspended  due  to  the  surge  effect  of  impact 
(Tsai  and  Proni.  1985;  Trawie  and  Johnson.  1966).  This  material  can  become  incorporated 
into  the  nepheloid  layer  and  be  transported  off  site,  depending  on  bottom  currents  (see 
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EPTA,  1988  for  a  further  discussion  on  potential  pathways  of  exposure).  Movenient  of 
resuspended  material  off  the  preferred  PSODA  disposal  sites,  however,  is  expected  to  be 
minor  since  all  sites  are  characterized  as  having  weak  (less  ^an  25  cm/sec)  current 
regimes  (DSS  TA,  1988). 

Of  these  potential  pathways,  exposure  from  settled  material  (dredged  material  within 
the  disposai  site)  and  exposure  to  that  portion  of  dredged  material  which  becomes 
incorporated  into  the  nef^eloid  are  considered  by  PSDOA  to  be  the  potentially 
significant  sources  of  exposure  to  biologicai  resources  (PSDDA  MPR/FEIS  1988). 
Consequently,  they  are  the  only  exposure  pathways  that  will  be  monitored  at  the 
open-water  disposal  sites.  The  water  column  pathways  (contrftxjtions  to  sea-surface 
microlayer  and  material  stripped  away  from  the  descending  mass)  are  short-term  in 
nature  and,  because  of  the  low  chemical  concentrations  present  in  material  allowed  for 
unconfined,  open-water  disposal,  do  not  require  environmental  monitoring.  Potential 
impacts  to  the  water  column  from  disposal  operations  will  only  be  transient,  resulting 
from  temporary  changes  in  su^nd^  solids  levels  and  small  increases  in  levels  of 
sediment-bound  chemicals  which  are  not  expected  to  be  significant  (Baumgartner  et  ai. 
1978;  MPR  and  FEIS,  1988). 

2.2  BioioQical  Resources 

Three  biological  resource  groups  are  of  interest  in  the  PSDOA  monitoring  plan;  (a) 
on-site  benthic  infauna  communities,  (b)  benthic  biologicai  resources  (including  infauna 
and  important  biologicai  communities)  located  off  the  disposal  site,  and  (c)  mobile 
shellfish  and  fish  species  which  might  use  the  surrounding  areas,  and  occasionally  the 
disposal  mound  as  feeding  habitat  following  disposal  operations. 

,  On-site  benthic  communities  are  expected  to  be  buried  to  varying  degrees  following 

disposal  of  dredged  material.  For  those  organisms  surviving  burial,  exposure  to 
chemicals  associated  with  the  dredged  material  is  possible  (PSDDA  MPR  and  FEIS, 
1988).  Or^isms  that  recoionize  ^e  disposai  sites  could  also  experience  exposure  to 
chemicals  in  the  disposed  dredged  material.  Full  recoionization  of  the  disposal  sites, 
however,  is  not  expected  during  active  use  of  the  site  since  continued  disposal 
operations  will  periodically  impact  parts  of  each  site.  Once  disposal  ceases,  the  sites  are 
exp^ed  to  be  rapidly  recolonized  (Dexter  et  al.  1984;  Rhoads  and  Gennano,  1986). 
Partial  recolonization  will  occur  each  year  during  periods  when  dredging  operations  are 
restricted  (due  to  fisheries  closures);  however,  most  of  these  recolonizers  may  be  buried 
once  disposal  operations  resume.  Permanent  recolonization  of  the  sites  is  expected  once 
the  sites  are  no  longer  used  for  the  disposal  of  dredged  material. 

While  not  considered  likely,  benthic  communities  located  near  a  disposal  site  could  be 
impacted  if  suspended  dredged  material  is  incorporated  into  the  nepheloid  layer  and 
transported  by  tidal  currents  from  the  site.  Impacts  to  offsite  benthic  communities  would 
depend  primarily  on  whether  the  material  contains  chemicals  of  sufficient  concentration 
to  affect  bioiojgical  resources.  Impacts  to  offsite  biological  resources  could  result  from 
bioacojmulation  of  chemicals  associated  with  dredged  material. 
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Mobile  species  might  accumulate  some  chemicals  present  at  the  site  through  the 
food  chain  if  the  disposal  site  were  recolonized  with  benthic  species  that  are  utilized  as 
food  by  mobile  predators.  However,  as  stated  above,  complete  recolonization  of  the 
disposal  sites  is  not  expected  to  occur  during  active  use  of  tire  sites.  In  addition,  the 
preferred  disposal  sites  are  located  in  areas  determined  from  field  studies  to  contain 
relatively  low  food  habitat  resources  (OSS  TA.  1988).  Incomplete  reoolonization,  which 
may  occur  during  low  periods  of  disposal  activity  can  still  act  as  a  pathway  for 
bioaccumulation  in  mobile  species.  Direct  contact  with  sediment  disposed  at  the  mound 
could  also  act  as  a  pathway  of  bioaocumulation.  Even  though  there  may  be  recovery 
between  disposal  episodes  at  relatively  low  use  sites,  such  as  Port  Gardner  and 
Commencement  Bay,  and  direct  contact  of  some  mobile  species  with  sediments  at  all  the 
disposal  sites,  impacts  to  mobile  species  am  not  expected  to  be  significant  (PSDDA  MPR 
and  FEIS,  1988). 

2.3  Identified  Questions  That  Warrant  Monitoring 

Based  on  the  above  discussion,  the  monitoring  plan  has  been  designed  to  address 
three  questions  that  directly  relate  to  verification  that  unacceptable  chemical  and 
physical  impacts  have  not  resulted  from  dredged  material  disposal.  These  questions  can 
be  stated  as  follows: 

Question  No.  1 ;  Does  the  deposited  dredged  material  stay  on-site? 

Question  No.  2:  Is  the  biological  effects  condition  for  site  management  (site 

condition  II)  exceeded  at  the  site  due  to  dredged  material  disposal? 

Question  No.  3:  Are  unacceptable  adverse  effects,  due  to  dredged  material  disposal, 

occum'ng  to  biological  resources  offsite? 

As  written,  question  No.  1  presumes  that  disposal  of  material  is  occurring  within 
the  disposal  zone.  If  dredged  material  af^ears  outside  the  disposal  site,  due  to  offsite 
dumpii^  practices,  then  agency  action  will  be  taken  against  di^osal  barge  operators  not 
complying  with  site  use  regulations.  The  types  of  action  taken  (including  remedial 
action)  are  discussed  in  section  11.4  of  MPTA  (1988). 


3.  DEVELOPMENT  OF  TESTABLE  HYPOTHESES  TO  ADDRESS  MONITORING  QUESTIONS 

In  order  to  clearly  evaluate  the  questions  listed  above,  they  were  further  defined  in 
terms  that  allow  development  of  sampling  programs.  To  accomplish  this,  testable  null 
hypotheses  were  developed  for  each  concern.  A  null  hypothesis  identifies  the  specific 
effect  to  be  monitored  arid  defines  the  level  that  is  considered  to  warrant  additional  site 
inves^tion  and/or  management.  Use  of  null  hypotheses  allows  the  environmental 
questions  to  be  framed  in  such  a  way  that  they  can  be  tested  using  data  gather^  during 
monitoring  and,  more  importantly,  allows  for  a  clear  interpretation  of  the  monitoring 
results.  If  null  hypotheses  are  not  used  or  are  not  adequately  framed,  it  is  likely  that 
the  monitoring  outcome  would  be  ambiguous  and  result  in  uncertainty  as  to  how  well  the 
ot^ctives  of  the  plan  are  being  met. 

When  developing  null  hypotheses,  three  considerations  need  to  be  made:  (1)  the 
space  (on-site/off»'te)  and  (2)  time  (yearly  or  greater)  scales  on  which  differences  are  to 
be  observed,  and  (3)  the  magnitude  of  change  that  must  be  observed  in  order  to 
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establish  conditions  of  concern  (Segar  and  Stamman,  1986).  For  the  PSDOA  monitoring 
plan,  six  hypotheses  were  develop^  to  address  the  ^ree  questions  for  bioiogical 
resources  on  and  off  the  disposal  site.  They  are: 

Hypothesis  No.  1 :  Dredged  material  stays  within  the  disposal  site  boundary 
(Addreraes  issues  in  question  No.  1). 

Hypothesis  No.  2:  Chemical  concentrations  at  the  offeite  monitoring  stations  do  not 
measurably  increase  over  time  following  initiation  of  disposal  activities  due  to 
dredged  material  disposal  (Addresses  issues  in  question  No.  1). 

Hypothesis  No.  3:  Sediment  chemical  concentrations  at  the  on-site  monitoring 
stations  do  not  exceed  the  chemical  concentrations  associated  with  site  condition  It 
chemical  disposal  guidelines  due  to  dredged  material  disposal  (Addresses  issues  in 
question  No.  1). 

Hypothesis  No.  4:  Sediment  toxicity  within  the  disposal  site  does  not  exceed  the 
site  condition  11  biological  re^nse  disposal  guidelines  due  to  dredged  material 
disposal  (Addresses  issues  in  question  No.  2). 

Hypothesis  No.  5:  No  significant  increase  has  occurred  in  the  chemical  body  burden 
of  benthic  infaunal  species  collected  in  ttie  vicinity  (down-current)  of  the  disposal 
site  due  to  dredged  material  disposal.  (Addresses  issues  in  question  No.  3). 

Hypothesis  No.  6;  No  significant  decrease  in  the  abundance  of  dominant  benthic 
infaunal  species  has  occurred  in  the  vicinity  (down-current)  of  the  disposal  site  due 
to  dredged  material  disposal.  (Addresses  issues  in  question  No.  3). 

Hypothesis  No.  1  presumes  that  disposal  operations  have  been  in  compliance  with 
permit  requirements  that  dumping  can  only  occur  once  correctly  positioned  wittrin  the 
dispo^l  zone.  If  dredged  material  is  found  offeite  ttien  intensive  sampling  around  the 
material  found  offsite  must  be  conducted  to  determine  if  material  is  due  to  a  failure  to 
comply  with  permit  requirements  (see  section  6.2  for  discussion  of  data  interpretation  for 
the  appearance  of  dredged  material  be^md  the  disposal  site  boundaries). 

No  conditions  of  concern  are  considered  to  exist  within  and  beyond  the  disposal 
sites  if  the  monitoring  data  indicate  that  the  statements  framed  in  the  null  hypotheses  1 
through  6  are  correct.  Conditions  of  concern  due  to  dredged  material  disposal  can  be 
considered  to  possibly  exist  if  data  from  a  monitoring  effort  do  not  support  the 
hypotheses  as  stated.  If  the  monitoring  data  indicate  that  the  magnitude  of  diange 
observed  is  great  enough  to  indicate  conditions  of  concern  (e.g.,  guideline  values  are 
exceeded  for  hypotheses  No.  2. 3  or  4,  or  significant  increase  in  tissue  body  burdens,  or 
significant  decreases  in  abundance  of  dominant  benthic  infauna  occur),  then  the  null 
hypothesis  is  "rejected."  in  such  a  case,  best  professional  judgment  of  the  site  managers 
must  be  used  to  determine  appropriate  actions  to  take.  The  triggers  used  to  establish 
conditions  of  concern  are  presented  in  section  6.2. 
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4.  GENERAL  MONITORING  PLAN 


The  monitoring  plan  for  the  PSDDA  disposal  sites  focuses  the  majority  of  effort 
during  tfie  first  5  years  of  site  use.  This  aliows  early  consideration  of  c^ariges  in  the 
dred^  material  management  plan  which  may  include  adjustments  In  the  dredged 
material  evaluation  procures  or  in  disposai  ^e  use  requirements.  Extensive 
monitoring  durirrg  the  first  5  years  will  allow  future  monitoring  effort  to  be  reduced  to 
periodic  checking  of  the  sites  providing  the  monitoring  data  demonstrates  that 
conditions  within  and  beyond  the  disposal  site  are  not  different  from  the  predicted 
conditions. 

The  monitoring  plan  consists  of:  a  baseline  survey  and  partial  and  full  monitoring 
studies  (table  1 ).  The  purpose  of  the  baseline  is  to  document  conditions  existing  at  and 
around  the  Phase  I  site  and  at  disposal  site  benchmark  areas  prior  to  the  initiation  of 
disposal  activity.  Following  use  of  the  sites,  partial  or  full  monitoring  studies  are 
coiiducted  d^nding  on  tire  volurrre  of  material  disposed  at  the  site.  Partial  monitoring 
provides  a  minimum  number  of  measurements  at  the  disposal  site  and  site  perimeter, 
sufficient  to  determine  whether  material  being  disposed  results  in  exceeding  site 
condition  II  and  whether  material  is  moving  offsite.  Partial  monitoring  will  be  conducted 
when  dredged  material  volumes  are  insufficient  to  warrant  a  full  monitoring  effort. 

Partial  monitoring  will  address  null  hypotheses  No.  1 . 3  and  4. 

Once  enough  dredged  material  has  been  disposed,  full  monitoring  will  be  conducted 
to  determine  if  site  condition  II  has  been  exceeded  on-she  and  whether  any 
unacceptable  offsite  biological  impacts  have  occurred  due  to  dredged  material  disposal. 
Data  gathered  during  full  monitoring  will  address  all  six  hypotheses. 

Key  concepts  to  be  used  in  the  analysis  of  field  data  include: 

0  Comparison  of  data  to  established  guideline  values  (to  assure  that  dredged 
material  allowed  for  disposal  at  the  open-water  sites  does  not  exceed  the  site 
condition  II  disposal  guidelines). 

o  Measurement  of  gradients  down-current  from  the  disposai  site  (to  evaluate 
movement  of  material  offsite  and  determine  if  down-current  effects  are  due  to 
dr^ed  material  from  the  disposai  site). 

o  Comparison  of  monitoring  data  to  baseline  conditions  (to  determine  if  changes 
are  occurring). 

0  Comparison  of  monitoring  station  data  to  data  from  benchmark  stations  (to 
assure  that  changes  seen  over  time  at  the  monitoring  stations  are  due  to 
dredged  material  disposal  and  not  due  to  other  chemical  sources  or  due  to 
natural  variation). 

Conditions  within  the  disposal  site  (as  determined  by  sediment  chemistry  and 
bioassays)  will  be  cornpared  to  PSDDA  disposal  guideline  values  to  determine  whetiier 
they  exceed  site  condition  II  levels  (see  section  6.2  for  discussion  of  guideline  values). 
On-site  stations,  which  will  be  used  to  collect  sediment  for  bulk  chemistry  and  bioassays, 
will  not  be  fixed  in  space  for  the  life  of  the  monitoring  program. 


TABLE  1 


RELATIONSHIP  OF  MONITORING  QUESTIONS 
TO  HYPOTHESES,  NONI TORINO  TYKS,  PARAMETERS,  AND  TECHNIQUES 
USED  IN  PHASE  I  ENVIRONMENTAL  MONITORING  PLAN 


Monitoring  Questions 


Question  1 : 
Materiel 
Stays 
Onsite? 


Question  2: 
Site  Condi¬ 
tion  II  Not 
Exceeded? 


Question  3 

Biological 

Resources 

Unaffected 

Offsite? 


Hypotheses : 


No. 

1 : 

Sediment  Movement 
Offsite 

X 

No. 

2: 

Offsite  Sediment 
Chemistry 

X 

No. 

3: 

Onsite  Sediment 
Chemistry 

X 

No. 

4: 

Sediment  Toxicity 

X 

No. 

5: 

Infaunal  Body  Burden 

X 

No. 

6: 

Infaunal  Abundance 

X 

Types  of  Monitoring: 

Baseline  X 

Partial  Monitoring  X 

Full  Monitoring  X 

Parameter ; 

Physical  Mapping  X 

Sediment  Chemistry-Onsite 

-Offsite  X 

Sediment  Bioassay-Onsite 
Infaunal  Body  Burden 
Infaunal  Abundance 


X  X 

X 

X  X 


X 

X 

X 

X 


Techniques 
Box  Cores 
Sidescan  Sonar 
SVPS 


X  X 

X 
X 


Rather,  they  will  be  determined  for  each  monitoring  event  based  on  a  mapping  effort 
which  wHi  identify  the  physical  configuration  and  limits  of  disposed  dredged  material 
spread  within  the  di^Msal  site  (e.g..  the  stations  will  Hoar  within  the  disposal  site). 

In  addition  to  the  measurement  of  chemical  conditions  withtii  the  disposal  site, 
sediment  chemistry  will  also  be  determined  for  material  coliected  around  the  perimeter 
of  the  disposal  site  boundary.  For  the  purposes  of  the  PSDOA  monitoring  plan,  the 
perimeter  is  defined  as  the  area  within  1/8  mHe  of  the  disposal  site  bound^.  As  with 
stations  within  the  disposal  site  boundary,  stations  in  the  perimeter  will  be  ’bating*  and 
will  be  determined  by  the  mapping  effort  during  the  first  post-disposal  nranitoring  effort. 
Sediment  chemistry  concentrations  coHected  at  the  perimeter  stations  will  be  compared  to 
baseline  concentration  levels  (see  section  6.2  for  data  interpretation  guidelines). 

Unlike  the  on-site  and  perimeter  chemistry  stations,  gradient  measurements  will  be 
made  at  'fixed''  stations  down-current  from  the  disposal  As  distinguished  from 
floating  stations,  fixed  stations  remain  in  the  same  location  throughout  the  rrranitoring 
program  and  allow  for  comparison  of  monitoring  data  to  baseline  data.  Data  collect^ 
from  these  stations  will  be  used  to  establish  if  dredged  material  is  impacting  offsite 
biological  resources. 

if  significant  changes  are  observed  at  any  of  the  monitoring  stations  relative  to 
baseline  values  (i.e.,  a  null  hypothesis  is  rejected),  then  changes  in  conditions  at  the 
monitoring  stations  will  be  compared  to  nearby  off-sHe  benchmark  areas  (i.e.,  stations 
whi<^  lie  outside  the  proba^  influence  of  the  disposal  site)  to  evaluate  whether  the 
observed  changes  are  the  result  of  dredged  material  dispo^  or  are  due  to  contaminant 
sources  located  outside  the  disposal  site,  or  due  to  natural  variation.  Typically,  there 
are  two  off-site  benchmark  stations:  one  away  from  any  potential  sources  (which  acts  as 
a  measure  of  natural  variation)  and  one  that  is  situated  between  the  disposal  site  and 
possible  contaminant  sources  (which  acts  as  a  measure  of  chemicals  coming  into  the  area 
of  the  disposal  site).  As  far  as  practicable,  the  off-site  benchmark  stations  will  be 
similar  to  the  biological  monitoring  stations  including  depth,  substrate  type,  benthic 
species  composition,  and  species  abundance.  In  general,  samples  from  the  off-site 
benchmark  stations  would  be  archived  and  analyzed  only  if  changes  at  any  of  the 
monitoring  stations  require  a  comparison  to  off-site  benchmark  stations,  (the  exception 
to  this  is  ^e  need  to  conduct  benchmark  station  bioassays  using  fresh  sediments;  see  4.1 

below.) 

4.1  Monitoring  Parameters  and  Techniques 

This  section  presents  the  monitoring  parameters  and  the  field  techniques  associated 
with  eadi  parameter.  In  all  three  monitoring  types  (baseline,  partial,  and  full)  physical, 
chemical,  and  biological  data  will  be  gathered  (table  1).  The  main  difference  between  the 
monitoring  types  is  sampling  intensity  and,  in  some  cases,  the  number  of  parameters  for 
which  data  are  collected.  At  ail  stations,  position  wHI  be  detemiined  and  maintained 
using  a  microwave  navigation  system  (e.g..  Trisponda,  Mini-Ranger).  To  ensure  accuracy 
of  the  positioning  system,  it  is  recommend^  that  four  remote  stations  (located  on  shore) 
be  used. 
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4.1.1  Physical  Mapping 


The  purpose  of  physical  measurements  is  to  determine  the  stability  of  dredged 
material  placed  at  the  ^  sinoe  the  base^e  survey  or  since  the  last  monitoring  event. 

This  is  done  to  test  hypothesis  No.  1  (whether  significant  offeite  movement  has 
occurred).  This  wifi  be  accomplished  through  mapping  the  disposal  sits  and  vicinity  up 
to  the  perimeter  line  located  1/8  mile  beyorid  the  site  boundary.  Mapping  the  extent  of 
bottom  covered  by  dredged  material  diS(X)sal  wiU  provide  data  on  question  No.  1 .  The 
mappteg  effort  undertaken  during  the  basefine  wtli  also  provide  a  means  of  establishing 
Hoatkig”  stations  to  be  occupied  during  partial  and  full  monitoring  efforts. 

An  appropriate  variable  frequency  sidescan  sonar  will  be  used  to  determine,  if 
possible,  the  location  and  general  spread  of  dredged  material.  This  instrument  will  be 
particularly  effective  if  material  within  the  disposal  site  forms  mounds  or  is 
substantially  different  from  ambient  sediments  (e.g.,  different  grain  size  or  type). 

However,  because  of  the  similarity  of  sediments  that  are  expected  to  be  disposed 
compared  to  sediments  native  to  the  disposal  sites,  and  the  fact  teat  monitoring  will  not 
take  place  until  some  montes  after  disposal,  it  is  not  certain  wheteer  sidescan  sonar  will 
prove  useful  in  providing  an  image  of  tee  central  portion  of  the  disposal  mound. 

Sidescan  sonar  will  be  tried  in  this  monitoring  effort  since  it  is  a  cost  effective  means 
of  mapping  the  disposal  mound  under  certain  conditions  (Morton  et  al.  1984).  If  tee 
sidescan  sonar  does  not  prove  useful  another  approach,  possibly  using  an  echo  sounder, 
may  be  employed  to  gather  supplemental  data  on  mound  configuration  (Morton,  1983). 

In  addition  to  using  sidescan  sonar  to  map  the  disposal  site,  the  location,  extent  of 
dredged  material  spread,  and  the  depth  of  dr^ed  material  on  tee  flanks  of  tee  disposal 
mounds  relative  to  tee  site  boundary  will  be  determined  primarily  through  the  use  of  a 
sediment  vertical  profiling  system  (SVPS)  such  as  described  in  Rhoads  a^  Gtennano. 
1982.  The  SVPS  system  provides  a  photograph  of  the  sediment  cross-section  to  depths 
up  to  20  cm  from  which  some  physic^  characteristics  can  be  assessed.  It  is  possible  to 
differentiate  sediments  from  recent  and  previous  disposal  events  using  tee  SVPS  system 
(Rhoads  and  Germano.  1986).  Data  from  tee  SVPS  will  be  used  to  establish  tee  direction 
of  movement  assuming  random  dumping  has  occurred  within  tee  surface  disposal  zone  and 
teat  no  significant  mounding  occurs  within  the  impact  zone.  The  SVPS  system  will  be 
additionally  equipped  with  a  35  mm  camera  which  will  take  a  plan  view  of  the  sampling 
stations. 

Mapping  effort  during  the  baseline  will  primarily  focus  on  tee  disposal  site  (to 
characterize  tee  sediments  prior  to  disposal  activity),  although  some  sampling  will  take 
place  offsite,  in  tee  direction  of  expect^  net  current  flow  (figure  2).  SVPS  ai^ 
sidescan  sonar  mapping  during  partial  arxi  full  rrwnitoring  will  focus  on  the  perimeter  line 
of  tee  disposal  site  (to  determine  if  dredged  material  has  left  the  site  and  reached  the 
perimeter  line)  and  in  the  direction  of  tee  net  current  flow  (figure  3).  Based  on 
sides^  and  SVPS  sunmys  of  the  disposal  site  and  surrounding  area,  on-site  and  offsite 
chemical  monitoring  stations  wiH  be  kx^ed  for  tee  partial  and  full  monitoring  efforts. 
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4.1.2  On-site  Sediment  Conditions 

The  purpose  of  on-site  chemical  measurements  is  to  assess  the  concentration  of 
chemicals  in  the  sediment  as  a  check  against  predisposal  characterization  of  the  dredged 
material  (addresses  hypothesis  No.  3).  Also,  bioassays  will  be  conducted  with  samples  of 
these  same  sediments  to  determine  if  the  dredged  material  disposed  at  the  site  is  acutely 
toxic  and.  therefore,  exceeds  site  condition  il  (addresses  hypothesis  No.  4).  In  addition 
to  providing  infonnation  on  the  disposed  dred^  material,  chemical  and  bioassay 
monitoring  of  the  disposal  site  win  provide  feedback  on  whether  the  procedures  used  to 
evaluate  foe  dredged  material  placed  at  foe  site  are  sufficient  to  characterize  foe 
material.  The  bioassays  are  a  cost  effective  measure  of  foe  biological  effects  of  concern 
within  foe  disposal  site. 

The  chemicals  of  concern  that  will  be  analyzed  in  on-site  sediment  samples  are  foe 
same  as  those  used  to  evaluate  sediment  for  suitability  for  unconfined,  open-water 
disposal  (table  2).  The  only  addition  to  this  list  is  tribut^n  (TBT).  which  will  be 
analyzed  only  during  foe  baseline  studies.  Sediment  is  being  analyzed  for  TBT  to 
establish  baseline  concentrations  of  this  chemical  prior  to  initiation  of  disposal 
operations.  This  chemical  is  not  currently  one  of  foe  chemicals  of  concern  for  which 
proposed  dredged  material  is  assayed;  however,  evidence  exists  (outside  foe  Puget  Sound 
area)  to  suggest  that  K  might  be  present  In  some  sediments  (especially  rruiterial  from 
marinas),  and  can  potentially  have  significant  irnpacts  on  biological  resources  (Cardwell 
and  Sheldon.  1986).  A  decision  on  whether  to  include  TBT  as  part  of  foe  chemicals 
routinely  analyzed  in  dredged  material  is  expected  to  be  made  during  PSDDA  Phase  II 
studies. 

Chemical  samples  will  be  collected  from  sediment  taken  by  box  core  from  within  foe 
disposal  site  boundary.  One  composite  sample  (composed  of  subsamples  from  six  box 
cores)  win  be  analyzed  for  chemicals  of  concern  at  each  chemical  station.  The  top  10 
cm  of  material  from  a 

cored  sample  taken  from  foe  box  core  will  be  used  in  compositing  the  sampie.  This 
depth  represents  an  approximate  zone  (0-10  cm)  of  major  biological  activity,  and  foe 
depth  to  which  chemical  contamination  would  likely  be  found  (through  biological 
reworking  of  foe  surface  sediments)  folfowing  recolonization  of  the  disposal  mound. 
Sampling  to  a  depth  of  10  cm  will  also  provide  an  integrated  sample  of  the  past  disposal 
activity,  considering  that  the  disposal  mound  will  consist  of  sediments  from  a  number  of 
dredging  projects. 

Quality  control  and  quality  assurance  (QA/QC)  requirements  and  procedures  for 
chemical  analysis  outiined  by  the  Puget  Sound  Estuary  Program  will  be  followed  in  foe 
PSDDA  monitoring  effort.  A  portion  of  each  composite  will  ite  archived  for  possible 
future  analysis. 

in  addition  to  measurement  of  chemical  concentrations,  bioassays  will  be  conducted 
on  foe  composited  sediment  san^s  taken  within  foe  boundary  of  foe  disposal  site.  The 
bioassays  will  serve  to  verify  that  material  being  disposed  at  foe  sites  is  consistent  with 
foe  site  management  condition.  These  bioassays  are  an  indirect  assessment  of  biological 
effects  within  foe  disposal  site.  Three  bioassays  will  be  conducted  on  foe  composited 
sediment  samples  foduding  foe  amphipod  (Swartz  et  al.  1985).  foe  oyster  larval  (Chapman 
and  Morgan,  1983),  and  foe  Microtox  (Schiewe  et  al.  1985)  tests.  These  are  foe  same 
three  bioassays  employed  in  foe  evaluation  procedures 
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O  —  SVPS  STATIONS 

DISPOSAL  SITE  BOUNDARY 


FIGURE:  2  SVPS  STATIONS  FOR  BASELINE  STUDY 
(15  STATIONS,  PLUS  20%REPLICATION) 


O  SVPS  STATION 
•— »  DISPOSAL  SITE  BOUNDARY 

- SVPS  TRANSECT  LINE 

- DISPOSAL  SITE  PERIMETER 

SVPC  STATIONS  WILL  ae  SAMPLED  AS  FOLLOWS;  A  CWCLE  ALONG  PEHMKTER  LINE  AND  PMMARY  TRANSECT  (a)  THRU 
SUSPECTED  ONWCnON  OF  DREDGED  MATBEAL  MOVEMBIT  WSX  K  SAMPLB)  FMST.  BASED  ON  RESULTS,  TWO  OTHER 
TRANSECTS  (b  and  c)WEL  BE  LOCATED  AND  SAMPLED. 


Rgurs  3.  SVPS  stations  far  psrtW  and  full  monitoring  (45  stations,  plus  20%  ispilcatlon). 


for  determining  the  suitability  of  dredged  material  for  unconfined,  open-water  disposal. 
Where  appropriate,  the  protocols  us^  in  ttiese  bioassays  will  follow  those  recommended 
by  PSEP  (Tetra  Tech,  1986a).  Interpretive  guidelines  for  evaluating  the  bioassay  results 
are  presented  in  section  6.2. 

4.1.3  Perimeter  Sediment  Conditions 

The  purpose  of  offsite  chemical  measurements  is  to  assess  the  concentration  of 
chemicals  in  sediments  beyond  the  disposal  site  boundary  (addresses  issues  in  hypothesis 
No.  2).  Chemical  analyses  will  be  conducted  on  sediment  collected  from  approximately 
1/8  of  a  mile  from  the  site  boundary  (identified  as  a  perimeter  line).  The  chemicals 
analyzed  will  be  the  same  as  those  measured  at  the  on-site  chemical  stations.  Sediment 
samples  will  be  collected  using  a  box  core  and  tfie  number  of  subsamples  comprising  a 
chemical  station  composite  will  be  the  same  as  ttrat  described  for  on-site  sediment 
chemical  analysis. 

Unlike  the  sediment  samples  taken  on-site,  only  the  upper  2  cm  of  sediment  will  be 
taken  for  chemical  analysis  for  offsite  chemical  analysis,  according  to  PSEP  protocols. 

4.1 .4  Offsite  Biological  Conditions 

The  purpose  of  offsite  biological  measurements  is  to  document  the  possible  responses 
of  benthic  organisms  down-current  from  the  disposal  site  boundary  to  the  presence  of 
chemicals  in  their  environment  that  may  have  been  derived  from  dredged  material 
disposal  (addresses  hypotheses  No.  6).  These  measurements  enable  a  further  check  for 
unanticipated  dredged  material  effects  beyond  that  possible  to  measure  through  sediment 
analysis  alone.  The  parameters  measured  are  chemical  bioaccumulation  and  benthic 
infauna  abundances.  These  data  are  then  compared  to  baseline  conditions  to  determine 
the  significance  of  the  chemical  effect. 

Bioaccumulation  in  benthic  species  will  be  determined  at  fixed  offsite  monitoring 
stations.  At  each  station,  two  replicate  sarr^iles  will  be  taken  for  benthic  (infaunal) 
tissue  chemistry  analysis.  Only  animals  such  as  tube-dwelling  worms  and  certain  dams 
that  either  feed  on  suspended  particulate  matter  or  pump  overlaying  water  containing 
su^nded  partides  through  their  burrows  will  be  collected.  These  animals,  through 
their  contact  with  suspended  particulate  matter,  offer  the  best  means  of  examining 
impacts  of  chemicals  carried  in  the  nepheloid  layer.  Sufficient  box  cores  will  be  taken 
at  each  station  to  provide  enough  tissue  for  analysis.  Animals  will  have  any  sediment  in 
the  gut  and  adhering  to  the  outer  body  removed  prior  to  chemical  analysis. 

Large  bivalves,  if  present  in  the  samples,  will  be  the  choice  spedes  to  be  analyzed. 

If  they  are  not  present,  then  a  sanple  of  ano^er  representative  spedes  (e.g., 
polychaetes,  Holotheroids,  etc.)  wiH  be  chosen  for  analysis.  For  any  given  station,  the 
same  species  will  be  analyzed  throughout  the  monitoring  program.  The  tissue  residues 
win  be  analyzed  for  the  chemicals  presented  in  table  2.  and  QA/QC  procedures  outiined 
by  PSEP  will  be  followed  where  possible. 

Benthic  infaunal  abundance  witt  be  used  as  a  measure  of  offsite  population  response 
to  disposal  activity.  Benthic  abundance  has  been  used  in  Puget  Sound  (Tetra  Ted), 
1986b;  Long  and  Chapman,  1985)  and  other  areas  to  measure  the  effects  of 
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TABLE  2 


CHEMICALS  OF  CONCERN 


METALS : 


AnC inony 

Cadmium 

Lead 

Nickel 

Zinc 

ORGANICS; 

Naphthalene 
Acenapthene 
Phenanthrene 
2-Methylnapthalene 
Benzo( a) Anthracene 
Benzofluoranthenes 
IndenoCl , 2, 3-C|d)Pryene 
Benzo(g,h, i)Ferylene 

1 , 3-Dichlorobenzene 

1 .2.4- Trichlorobenzene 
Diethyl  Phthalate 
Butyl  Benzyl  Phthlate 
Di-N-Octyl  Phthalate 

2  Methylphenol 

2.4- Dimethyl  Phenol 
Benzyl  Alcohol 
Dibenzofuran 
Hexachl oroethane 

N-Nitrosodiphenylamine 

Tetrachloroethene 

Total  Xylenes 

Aldrin 

Dieldrin 

Lindane  (gamma-HCH) 


Arsenic 

Copper 

Mercury 

Silver 

Tributyltin  1/ 


Acenaphthylene 

Fluorene 

Anthracene 

Fluoranthene 

Chrysene 

Benzo(a)Pyrene 

Dibenzo(a,h)Anthracene 

1 ,2-Dichlorobenzene 

1 , 4-D ichlorobenzene 

Dimethyl  Phthalate 

Di-N-Butyl  Phthalate 

Bis  (2-Ethylhexyl)  Phthalate 

Phenol 

4  Methylphenol 
Pentachlorophenol 
Benzoic  Acid 
Hexachlorobutadiene 

Pyrene 

Hexachl orobenzene 

Trichloroethene 

Ethylbenzene 

Total  DDT'S 

Chlordane 

Heptachlor 

Total  PCB's 


WTributyltin  (TBT)  will  be  measured  during  baseline  only.  PSDDA  is 
currently  evaluating  the  status  of  this  chemical  group  in  the  dredged  material 
evaluation  procedures.  A  decision  on  whether  to  include  measurement  of  TBT 
will  be  made  during  future  years  of  monitoring.  The  protocols  and  QA/QC 
requirements  for  TBT  will  be  established  prior  to  baseline  sampling. 
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pollutants  on  benthic  communities.  As  with  bioaccumuiation,  benthic  abundance  wili  be 
determined  at  fixed  offsite  monitoring  stations  and  at  off-site  benchmark  stations. 

For  each  statton,  five  replicate  box  corer  samples  will  be  taken  for  analysis  of  dominant 
benthic  species  abundances. 

For  each  biological  transect  line  (three  stations  along  a  gradient),  eight  SVPS 
samples  (without  replication)  will  be  taken.  For  each  off-site  benchmark  biological 
station,  three  SVPS  samples  (without  replication)  will  be  taken.  These  SVPS  samples 
provide  a  qualitative  amplification  of  the  benthic  community  box  corer  samples,  i.e., 
they  provide  an  expand^  view  of  benttiic  community  condition  along  the  transect  lines 
and  at  ttie  off-site  tonchmark  stations. 

A  box  corer  will  be  used  to  collect  sediment  for  the  benthic  abundance  analysis. 

The  box  corer  used  will  be  capable  of  penetrating  down  to  50  cm  within  an 
unconsolidated  bottom  and  opable  of  penetrating  a  compacted  fine  sand  to  a  depth  of 
at  least  15  cm.  An  example  of  an  appropriate  device  is  the  0.06  square  meter 
Gray-O’Hara  box  corer  (Lunz  and  Kendal,  1982;  Clarke,  1986).  Sediment  will  be  sieved 
through  a  1.0  mm  sieve,  fixed  with  10  percent  seawater-  buffered  formalin  and  infaunal 
biomass  estimates  determined.  Following  this,  total  abundance  of  the  dominant  species 
for  the  entire  sediment  sample  will  be  determined.  Dominant  species  are  considered 
those  organisms  whose  abundance  comprises  80  percent  of  the  total  number  of  individuals 
present  in  the  sampies. 

In  addition  to  collecting  benthic  organisms,  sediment  grain  size,  total  organic  carbon 
and  depth  of  coilection  will  be  determined  for  each  sample.  Total  abundance  of  the 
dominant  species  wilt  be  the  primary  indicator  of  off-site  population  effects  (Pearson 
and  Rosenberg,  1978). 

4.1.5  Archiving 

During  monitoring,  there  will  be  a  need  to  archive  sediment  and  biological  samples 
for  possible  future  analysis.  Archiving  will  be  needed  for  samples  collected  for  benthic 
abundance  and  tissue  body  burden  analysis  during  the  baseiine  effort,  as  well  as  for 
benchmark  samples  collected  for  sediment  chemical  analysis,  benthic  abundance,  and 
tissue  body  burden  analysis  during  full  monitoring.  The  following  section  provides 
information  on  how  samples  shouM  be  archived  for  each  of  these  parameters. 

Sediment  sampies  taken  for  future  chemical  analysis  should  be  kept  frozen  until 
analysis.  Storage  of  the  sediment  should  be  in  appropriately  cleaned  glass  containers  or 
other  suitable  substitute.  The  sediment  sampies  should  be  held  at  -20  degrees  C  until 
analyzed. 

Samples  to  be  stored  for  benthic  infaunal  abundance  should  be  sieved  (see  Section 
4.1.4  for  appropriate  sieve  size  to  use)  prior  to  archiving.  Material  remaining  on  the 
sieve  should  then  be  stained  with  a  vital  stain  (to  facilitate  later  sorting),  fixed  with 
formalin,  and  after  a  sufficient  period  of  time  to  allow  for  penetration  of  the  fixative, 
the  sampies  should  be  stored  in  air  tight  glass  or  plastic  jars  containing  preservative 
(either  ethanol  or  isopropanol,  with  glyce^). 

Animals  to  be  taken  for  tissue  body  burden  analy^  should  be  collected  during 
sediment  sieving  and  washed  clean  of  remaining  debris.  (Target  species  to  be  used  in 
the  tissue  body  burden  anaiysis  wiil  be  determined  during  the  planning  and  conduct  of 
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baseline  monitoring.  Species  selection  wiN  ghm  preference  to  larger  animals  for 
analysis.)  The  gut  of  the  target  species  should  be  purged  (by  retaining  the  animals  live 
in  seawater,  if  possible)  or  dean^  of  sediment  The  samples  should  then  be  stored  in 
cleaned  glass  containers  and  frozen  at  -20  degrees  C  until  analyzed. 

4.2  Monitortoo  Study  Types 

As  mentioned  earlier,  three  types  of  studies  wilt  take  place  within  the  PSDDA 
monKoring  plan.  They  are:  baseline  sunreys.  partiai  monitoring  studies,  and  full 
monitoring  studies.  Each  study  type  requires  that  certain  monitoring  parameters  be 
measured  and  that  a  given  number  of  samples  be  collected.  An  overview  of  each  type  of 
monitoring  type  is  given  below. 

4.2.1  Baseline 

The  baseline  survey  for  each  disposal  site  consists  of  measurement  of  the  following 
parameters: 

o  Mapping  the  disposal  site  and  gradient  stations. 

0  On-site  chemistry  and  bioassays. 

0  Chemistry  stations  along  the  perimeter  line  of  the  disposal  site. 

0  Tissue  body  burden  analysis  and  benthic  abundance  determinations  for  samples 
from  the  gradient  stations. 

o  Chemistry  and  bioassays  at  the  benchmark  chemistry  stations. 

0  Tissue  body  burden  analysis  and  benthic  abundance  determinations  for  samples 
from  benchmark  biological  stations. 

Sampling  requirements  for  the  baseline  are  presented  in  table  3  and  include  a  total 
of  153  SVPS  stations,  a  cornplete  sidescan  sonar  survey  for  each  site,  and  a  minimum  of 
473  box  cores  to  collect  sediment  and  benthic  organisms  for  analyses.  Each  disposal  site 
will  be  characterized  through  site  mapping  and  determination  of  site  sediment  chemical 
concentrations  and  relative  sediment  toxicity. 

Each  site  will  be  mapped  based  on  eighteen  SVPS  stations  and  a  complete  sidescan 
sonar  transect  of  the  site.  Predisposal  status  of  the  disposal  site  sediments  (i.e., 
chemicai  concentrations  and  relative  toxicity)  will  also  be  determined  for  each  disposal 
site  (figures  4  and  5).  The  number  of  sediment  samples  taken  and  the  number  of 
anaiy^  conducted  for  each  site  is  dependent,  to  some  degree,  on  site-spedfic 
characterisfics  (table  4;  see  section  5.1  through  5.3  for  a  further  e3q)lanation  of 
site-spedfic  sampling  and  analytical  requirements). 

In  addition  to  characterizing  the  disposal  sites,  sediment  at  the  1/8  mile  perimeter 
line  surrounding  each  site  will  also  be  chemics^  characterized.  Chemical 
characterization  of  sediments  surrounding  the  disposal  site  afiuws  for  comparison  to 
sediment  samples  taken  after  disposal  adivity  begins  and  a  determination  of  whether 
dredged  material  is  moving  beyond  the  site  boundary  providing  that  aH  disposal 
operations  are  made  within  the  disposal  zone. 


Benthic  organism  samples  from  the  down-current  gradient  stations  will  be  collected 
during  the  baseline  in  order  to  determine  predisposal  tissue  body  burden  levels  and 
abundance  of  dominant  infaunal  species.  Because  of  the  uncertainty  of  the  exact 
direction  from  the  disposal  site  dredged  material  might  travel,  s  series  of  gradient 
stations  will  be  sampled  covering  the  general  direction  of  net  current  movement 
established  through  PSDDA  site  selection  studies  (OSS  TA.  1988).  This  will  be  done  for 
eadi  disposal  site.  The  number  of  gradient  series  sampled  and  ti^eir  relative  orientation 
to  the  axis  of  the  disposal  site  differs  for  each  site  (see  sections  5.1  through  5.3  for 
site-specific  station  locations). 

The  orientation  of  the  gradient  stations  to  the  disposal  site  is  based  on  available 
information  concerning  the  probable  direction  of  sediment  transport  from  the  sites,  if  in 
fact  transport  does  take  place  (little  or  none  is  anticipated).  Organisms  collected  from 
the  gradient  stations  will  not  be  immediately  analyz^  but  rather  will  be  archived  for 
future  analysis  (table  3).  During  the  first  post-disposal  monitoring  effort  at  each  site,  net 
direction  of  sediment  transport  off  the  disposal  site  will  be  estimated  using  the  results  of 
the  mapping  effort.  At  that  time,  the  gradient  stations  best  representing  the  down- 
current  direction  will  be  analyzed.  These  data  will  then  form  the  baseline  information 
for  the  gradient  stations  for  that  particular  site. 

Finally,  sediment  samples  will  be  collected  from  both  benchmark  chemistry  and 
benchmark  biological  stations  during  the  baseline.  Samples  collected  from  the 
benchmark  chemistry  stations  include  sufficient  sediment  to  determine  pre-disposal 
chemical  concentrations  and  enough  sediment  to  (induct  bioassays  to  determine  the 
relative  toxicity  of  the  sediment.  Samples  from  the  benchmark  biological  stations 
include  collection  of  benthic  organisms  for  determining  abundance  of  dominant  infaunal 
species  and  for  determining  tissue  body  burdens.  Unlike  the  benthic  samples  collected 
for  the  gradient  stations,  samples  for  benthic  abundance  and  tissue  body  burdens  for 
benchmark  stations  will  be  analyzed  as  part  of  the  baseline  effort  (table  4).  The 
number  of  benchmark  chemical  and  biological  stations  associated  with  each  site  is 
'  dependent  on  site-specific  requirements  (see  sections  5.1  ttirough  5.3  for  a  further 
explanation  of  site-specific  sampling  and  analytical  requirements). 

4.2.2  Partial  Monitoring 

Partial  monitoring  will  occur  when  the  volume  of  material  going  to  the  disposal 
sites  is  not  great  enough  to  warrant  full  monitoring.  It  will  also  be  employed  at 
periodic  times  following  the  first  5  years  of  disposal  activity,  but  only  if  results  of  the 
full  monitoring  effort  indicate  that  drc^ed  material  behavior  and  effects  are  no  greater 
than  those  predicted  (e.g.,  no  conditions  of  concern). 

The  partial  monitoring  effort  for  each  disposal  site  consists  of  measurement  of  the 
following  parameters: 

0  Mapping  the  disposal  site  and  perimeter. 

0  On-site  chemistry  and  bioassays. 
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analytical  requirements. 

5/M1nlMum  number  of  box  core  samples  required.  All  samples  will  be  sieved,  fixed  in  preservative  and  stored  until  the  first 
Tull  monitoring  effort.  At  that  time,  those  samples  taken  from  the  selected  gradient  stations  will  be  analyzed. 

6/M1n1mum  number  of  box  core  samples  required  (see  Footnote  5.) 
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BASELINE  CHEMICAL  STATIONS  FOR  ELLIOTT 
AND  COMMENCEMENT  BAYS  DISPOSAL  SITES 
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TABLE  4.  ANALYTICAL  REQUIREMENTS  FOR  BASELINE 
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0  Chemistry  stations  along  the  perimeter  line  of  the  disposal  site. 

0  Chemistry  and  bioassays  at  the  benchmark  chemistry  stations. 

Sampling  retirements  for  partial  monitoring  are  presented  in  table  5  and  include  a 
total  of  162  SVPS  stations  (54  per  site)  located  within  the  disposal  site  and  perimeter,  a 
complete  sidescan  sonar  survey  for  each  site,  and  a  minimum  of  1 32  box  cores  to  collect 
sediment  for  analyses.  Benthic  abundance  a^  tissue  burden  analyses  will  not  be 
conducted  as  part  of  the  partial  monitoring  effort.  The  number  of  s^iment  samples 
taken  and  the  number  of  analyses  conduced  for  each  site  (table  6)  is  dependent  on 
site-specjfic  characteristics  (see  section  5.1  through  5.3  for  a  further  explanation  of 
site-spedfic  sampling  and  analytical  requkements). 

As  part  of  the  partial  monitoring  effort,  sediment  chemical  analyses  and  bioassays 
will  be  conducted  on  sediment  sarr^>les  collected  from  within  the  disposal  site  and  from 
the  perimeter  stations.  Also,  sediment  s^nples  will  be  collected  from  the  benchmark 
chemistry  stations.  Bioassays  on  the  benchmark  station  will  be  conducted  using  freshly 
collected  sediment.  Sediment  for  benchmark  chemistry  will  be  archived  until  analyses  are 
cornpleted  on  the  on-site  and  perimeter  samples  (table  6).  If  results  from  on-sHe  and 
perimeter  samples  indicate  possible  rrwvement  of  sediment  offsite  (see  section  6.2  for  test 
interpretation  guidelines),  then  tfie  sediment  from  the  benchmark  chemistry  stations  will 
be  analyzed  (for  chemical  concentrations).  If  results  do  not  indicate  movement  of 
dredged  material  offsite,  the  sediment  sample  needed  for  chemistry  will  remain  archived 
for  possible  future  use. 

4.2.3  Full  Monitoring 

Full  monitoring  will  occur  once  the  disposal  site  has  received  a  large  enough  volume 
of  dredged  material  (approximately  45,000  to  50,000  cubic  yards)  to  warrant  measurement 
of  all  monitoring  parameters.  The  first  full  monitoring  is  forecasted  to  occur  after  the 
second  year  of  use  at  the  Elliott  Bay  site  and  after  the  third  year  of  use  for  the 
Commencement  Bay  and  Port  Gardner  sites. 

With  fun  monitoring,  all  parameters  measured  during  the  baseline  will  be  sampled 
including: 

0  mapping  the  disposal  site,  perimeter,  and  gradient  stations; 

0  on-site  chemistry  and  bioassays; 

0  chemistry  stations  along  the  perimeter  line  of  the  disposal  site; 

0  chemistry  and  bioassays  at  the  benchmark  chemistry  stations; 

0  tissue  body  burden  analyses  and  benthic  abundance  determinations  for  samples 
from  the  benchmark  biological  stations;  and 

0  tissue  body  burden  analyses  and  benthic  abundance  detenninations  for  samples 
from  the  gradient  stations. 


TABLE  5.  SAMPLING  REQUIREMENTS  FOR  PARTIAL  MONITORING 
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Sampling  requirements  for  full  monitoring  are  presented  in  taUe  7  and  indude  a 
total  of  213  SVPS  stations,  a  complete  skfescan  sonar  survey  for  each  site,  and  a 
minimum  of  438  box  cores  to  collect  sediment  and  benthic  or^nisms  for  analysis. 

In  most  cases,  the  number  of  parameters  measured  and  the  number  of  replicates 
taken  during  full  monitoring  will  be  the  same  as  taken  during  the  baseline  (table  8). 

One  exception  to  this  is  mapping,  where  approximately  three  times  as  many  SVPS 
stations  will  be  taken  during  full  rrranitoring  as  were  taken  during  the  baseline.  The 
increase  in  number  of  SVPS  stations  over  the  amount  used  in  tire  baseline  is  due  to  an 
increase  in  sampling  within  the  disposal  site  arKf  perimeter  and  due  to  the  addition  of 
SVPS  stations  dong  the  gradient.  The  increase  in  SVPS  stations  within  the  disposal 
site  and  perimeter  are  needed  to  characterize  the  extent  of  spread  of  dredged  material 
disposed  at  the  site.  The  addition  of  stations  along  the  gradient  are  intended  to 
provide  complementary  data  to  the  benthic  abundance  &ta.  Previous  work  with  an  SVPS 
type  system  in  other  parts  of  the  coun^  have  shown  that  it  can  be  used  to  assess 
gross  features  of  the  benthic  community  (Rhoads  and  Qermano,  1982). 

For  the  other  parameters  measured,  the  number  of  samples  taken  is  similar  to  those 
taken  during  the  baseline  (table  7).  One  difference  between  the  baseline  and  full 
monitoring  is  that  with  full  monitoring  the  sediment  samples  collected  from  the 
benchmark  chemical  and  biological  stations  ara  archived  until  analysis  of  the  on-site, 
perimeter,  artd  gradient  samples  are  completed  (except  for  benchmark  station  bioassays 
conducted  on  flesh  sediment).  Samples  from  tiie  benchmark  stations  were  analyzed 
during  the  baseline.  If  results  from  any  of  the  kjll  monitoring  stations  indicate  possible 
movement  of  sediment  off  the  disposal  site  or  exceedance  of  on-sHe  guidelines,  then  the 
appropriate  benchmark  station  sample  will  be  anal^ed.  Otherwise,  the  benchmark  station 
sediment  for  chemical  analysis  and  organism  samples  will  remain  archived. 


5.  SITE-SPECIFIC  MONITORING  PLANS 

The  general  monitoring  plan  is  adapted  to  each  of  the  Phase  I  sites  based  on 
physical  and  biological  conditions  at  the  site,  anticipated  annual  loading,  and  proximity  of 
potential  contaminant  sources  to  the  disposal  site. 

5.1  Commencement  Bav  Disposal  Site  (Figures  6  a-c) 

f 

The  Commencement  Bay  site  is  in  a  relatively  flat,  nondispersive  area  with  water 
depths  varying  from  540  to  560  feet  with  northwest  to  southeast  currents  (OSS  TA, 

1988).  Monitoring  stations  for  the  Commencement  Bay  site  include  three  floating 
chemical  stations  within  the  site  and  12  perimeter  stations  at  the  perimeter  line  (^ure 
6a-c).  Monitoring  also  includes  three  stations  along  the  down-current  gradient,  three 
off-site  benchmark  chemistry,  and  three  off-site  benchmark  biological  stations  (figure  6c). 
In  all  cases,  each  off-site  benchmark  chemistry  station  is  paired  v^h  an  off-site 
benchmark  biological  station. 

Three  off-site  benchmark  chemistry  and  off-site  benchmark  biological  stations  are 
associated  with  the  Commencement  Bay  disposal  site  (f^ure  6a).  One  of  these  stations 
is  located  in  inner  Commencement  Bay  (southeast  of  the  disposal  site)  and  represents  a 
monitor  of  the  Puyallup  Rh/er  and  urban  areas  of  Commencement  Bay  as  potential 
confounding  sources  of  contamination  in  monitoring  the  disposal  site.  The  Puyallup 
River  plume  represents  a  major  source  of  both  dissolved  and  particulate  metals 


discharged  into  Commencement  Bay  (Curt  et  aJ.  1987).  The  off-site  benchmark  station 
iocated  just  west  of  Browns  point  (northeast  of  the  disposal  site)  also  represents  a 
monitoring  station  for  sources  of  contamination.  Analy^  of  bottom  currents  indicate 
that  water  generally  flows  from  the  head  of  the  bay  along  the  north  shoreline  and 
continue  counterclockwise  towards  the  disposal  she  (D^  TA.  1 988).  The  off-site 
benchmark  station  west  of  Browns  Point  will  as  a  monitor  for  contaminants  being 
transported  in  this  current  pattern.  The  third  off-site  benchmark  station  is  located 
north  of  Browns  Point  and  will  act  as  a  monitor  of  changes  in  benthic  characteristics 
due  to  natural  variation. 

During  the  baseline,  chemical  analyses  and  bioassays  will  be  conducted  on  three 
composite  samples  from  within  the  disposal  site  bound^,  while  12  composited  samples 
will  be  chemkally  anal^ed  for  the  perimeter  stations  (table  9).  Also,  three  gradient 
transects  will  be  sampled  (figure  6a).  All  three  transects  are  to  the  south  to  southwest 
of  the  disposal  site  and  represent  the  probable  direction  of  deep  water  currents  from  the 
disposal  site  (OSS  TA,  1 988).  One  of  these  three  transects  will  become  the  down-current 
gradient  stations  for  the  post-disposal  monitoring  effort. 

Partial  monitoring  of  the  Commencement  Bay  disposal  site  includes  analysis  of  one 
on-site  chemistry  and  one  on-site  bioassay  series  (all  three  bioassays  conducted  with  the 
sediment  sample)  artd  analysis  of 

sediment  from  four  perimeter  chemistry  stations  (table  9;  figure  ^).  In  addition, 
sediment  from  the  three  benchmark  chemistry  stations  will  be  collected,  bioassays 
conducted,  and  sediment  for  chemical  analysis  archived. 

Sampling  during  full  monitoring  will  indude  collection  of  sediment  and  biolr^ical 
organisms  from  all  stations  as  outlined  in  the  general  description  of  full  monitoring 
(section  4.2.3).  Analyses  will  be  conducted  on  all  samples  collected  except  for  that 
collected  from  the  benchmark  chemical  analysis  and  benchmark  biological  stations  (table 
9).  These  samples  will  be  archived. 

5.2  Elliott  Bay  Disposal  Site  fFkiures  7  a-ci 

The  Elliott  Bay  disposal  site  is  in  a  gentiy  sloping  nondispersive  area  at  a  depth 
ranging  from  200  feet  at  the  south  edge  of  tire  site  to  360  feet  at  the  north  edge,  with 
weak  and  variable  currents  (DSS  TA,  1988).  Monitoring  stations  for  the  Elliott  Bay  site 
indude  three  on-site  chemistry/bioassay  stations,  12  perimeter  chemical  stations,  and  two 
off-site  benchmark  chemistry  stations  (figure  7a;  table  1 0). 

Biological  stations  in  Elliott  Bay  may  be  a  useful  indicator  of  the  condition  of  the 
bay.  However,  much  of  the  benthic  area  around  the  proposed  site  is  already  in  an 
impacted  condition  (Tetra  Tech,  1 986c).  It  may  be  difficult  or  impossible  to  test  off-site 
benthic  spedes  and  distinguish  between  irr^cts  ckje  solely  to  dredged  material  disposal 
from  those  due  to  other  sources  in  the  Elliott  Bay  area.  While  chemical  and  biological 
gradients  may  be  evident  in  and  around  the  preferred  site  location,  the  proximity  of 
other  chemical  sources  may  not  allow  tire  esttibrishment  of  a  simple  benchmark  system  to 
determine  the  cause  of  any  observed  changes  in  these  gradients.  A  significantly 
expanded  and  complex  work  effort  may  be  required  to  identify  the  contribution  of 
different  chemical  sources.  Therefore,  the  de^e  of  existing  biological  variation  will  be 
examined  during  the  baseline  study.  If 
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Figure:  6a  COMMENCEMENT  BAY  BASELINE  SURVEY 
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Figure:  6c  COMMENCEMENT  BAY  FULL  MONITORING 


TABLE  J.  SANPLING  REQUIRCMENTS  FOR  FULL  HONITOKING 


^/WnlMM  number  of  box  core  satuples  required.  All  samples  will  be  sieved,  fixed  In  preservative,  and  stored  until  the  first  full 
monitoring  effort.  At  that  time,  those  samples  taken  from  the  seleced  gradient  stations  will  be  analyzed. 

8/N1n1mum  number  of  box  core  samples  required.  All  tissue  samples  will  be  frozen  until  the  first  full  monitoring  effort.  At  that 
Time,  samples  taken  from  the  selected  gradient  stations  will  be  analyzed. 

^/Samples  may  be  taken  If  full  biological  monitoring  Is  Implemented  after  baseline. 


TABLE  8.  ANALYTICAL  REQUIREMENTS  FOR  FULL  MONITORING 
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3/Each  tMx  core  will  be  analyzed  separately.  There  are  five  replicates  per  station. 

T/Each  station  will  be  analyzed  separately.  There  are  two  replicates  per  station. 

'S/These  samples  will  only  be  analyzed  If  changes  are  noted  between  nnnltorlng  and  baseline  data. 
7/Satnples  may  be  taken  If  full  biological  monitoring  Is  Implemented  after  baseline. 

7/ Insufficient  biomass  was  found  during  baseline  to  permit  body  burden  analysis. 


acceptable  levels  of  variation  are  found,  then  biological  measurements  will  be  made  of 
the  benthos  during  full  monitoring. 

The  perimeter  line  for  the  Elliott  Bay  disposal  site  is  not  located  1/8  mile  at  all 
places  along  the  disposal  site  boundary.  Along  the  western  portion  of  the  disposal  site, 
the  perimeter  line  is  less  than  1/8  of  a  mile  due  to  topographic  features  (presence  of  a 
ridge  which  forms  the  configuration  of  the  disposal  site).  This  topographic  feature,  will 
limit  the  movement  of  dredged  material  off  the  western 
side  of  the  disposal  site,  will  function  as  the  perimeter  tine. 

Four  benchmark  stations  are  associated  with  the  Elliott  Bay  disposal  site.  Both 
stations  will  act  as  monitors  of  contaminant  sources  that  might  influence  the  disposal 
site.  One  station  is  located  at  the  mouth  of  the  West  Duwamish  Watenvay.  The 
Duwamish  River,  in  general,  and  the  West  Waterway,  in  particular,  represent  major 
sources  of  contaminant  input  into  Elliott  Bay  (Curl  et  al.  1987).  Another  benchmark 
station  is  located  to  the  east  of  the  disposal  site  and  acts  as  a  monitor  to  sources  of 
contaminants  that  exist  aiong  the  Seattie  waterfront  shoreline  (Curl  et  al.  1987).  The 
next  station  is  north  of  the  site  between  it  and  the  middle  waterfront.  The  last  station 
is  west  of  the  site  between  Duwamish  Head  and  Magnolia. 

Proposed  chemical  stations  during  baseline  and  full  monitoring  include  three  on-site 
chemist^  stations,  12  perimeter  stations,  and  two  benchmark  chemistry  stations  (figures 
7a  and  7c).  Chemical  and  bioassay  analyses  will  be  conducted  on  the  on-site  station 
samples,  while  only  chemical  analyses  will  be  conducted  on  the  perimeter  station  samples 
(table  10).  The  benchmark  samples  for  chemical  analysis  will  be  archived  during  full 
monitoring,  but  will  be  analyzed  during  the  baseline. 

Partial  monitoring  includes  one  on-site  chemistry  station,  three  perimeter  chemistry 
stations,  and  two  benchmark  r^emistry  stations  (figure  7b).  As  with  full  monitoring, 
samples  from  the  on-site  and  perimeter  stations  will  be  analyzed  while  samples  from  the 
ben^mark  chemical  analysis  will  be  archived. 

If  biological  testing  is  included  in  full  monitoring,  the  stations  will  be  located  in  the 
same  area  as  the  baseline  stations.  As  at  other  sites,  only  three  stations  in  one  gradient 
transect  will  be  sampled. 

5.3  Port  Gardner  Disposal  Site  (Figure  8  a-c) 

The  Port  Gardner  disposal  site  is  in  a  relatively  flat  nondispersive  area  with 
currents  that  are  weak  and  tend  to  flow  southeast  to  northwest  at  depth  (DSS  TA, 

1988).  The  average  depth  at  the  site  is  about  420  feet.  Monitoring  stations  for  the 
Port  Gardner  disposal  site  include  on-sHe  chemistry  stations,  perimeter  chemistry 
stations,  two  off-site  benchmark  chemistry,  two  off-site  benchmark  biological  stations, 
and  a  gradient  transect  (figure  8a;  table  11).  Placement  of  the  off-site  benchmark 
chemical  and  biological  stations  was  largely  influenced  by  the  expected  presence  of  the 
proposed  confined  aquatic  disposal  (CAD)  site  that  will  be  used  for  dredged  material  from 
the  Navy  Homeport  project.  The  proximity  of  the  CAD  site  to  the  boundary  of  the  Port 
Gardner  disposal  site  r^uires  that  a  benchmark  station  be  placed  just  off  the  perimeter 
line  (figure  to).  As  projected  construction  plans  now  stand,  the  Navy  Homeport  project 
will  begin  soon  after  the  PSDDA  baseline  effort  has  been  completed  at  the  PSSDA  site. 
Close  coordination  between  the  PSDDA  and  CAD  monitoring 
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Figure:  7a  ELLIOTT  BAY  BASELINE  SURVEY 
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Figure:  7b  ELLIOTT  BAY  PARTIAL  MONITORING 
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Figure:  7c  ELLIOTT  BAY  FULL  MONITORING 
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TABLE  9 


SUMMARY  OF  ANALYTICAL  REQUIREMENTS 
PROPOSED  TO  BE  UNDERTAKEN  AT  THE  COMMENCEMENT  BAY  SITE 


Baseline 

Partial 

Full  Study 

On-site  Chemistry 

3 

1 

3 

On-site  Bioassays 

3 

1 

3 

Perimeter  Chemistry 

12 

4 

12 

Benchmark  Chemistry 

3 

3 

3  2/ 

Benchmark  Bioassays 

3 

3 

3 

Benthos  Abundance 

3 

(5  reps  each)  \J 

0 

(5 

3 

reps  each) 

Benthos  Body  Burden 

3 

(2  reps  each) 

0 

(2 

3 

reps  each) 

Benchmark  Benthos 
Abundance 

3 

(5  reps  each) 

0 

(5 

3 

reps  each) 

Benchmark  Benthos 
Body  Burden 

3 

(2  reps  each) 

0 

(2 

3 

reps  each) 

Si  descan 

Complete 

Complete 

Complete 

SVPS  3/ 

51 

54 

71 

1/The  number  of  stations  sampled  during  the  baseline  vrill  be  greater  than 
shown  (see  Figure  6a).  Those  stations  from  the  off-site  gradient  will  be 
archived  until  year  one  when  only  those  along  primary  direction  of  movement 
will  be  analyzed. 

^/Samples  will  be  archived  and  analyzed  only  if  results  of  on-site,  peri¬ 
meter,  or  gradient  monitoring  station  data  require  testing  of  benchmark 
station  samples. 

2/ Includes  20  percent  replication  of  selected  SVPS  stations, 
de 
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TABLE  10 


SUMMARY  OF  ANALYTICAL  REQUIREMENTS 
PROPOSED  TO  BE  UNDERTAKEN  AT  THE  ELLIOTT  BAY  SITE 


Baseline 

Partial 

Full  Study 

On-site  Chemistry 

3 

1 

3 

On-site  Bioassays 

3 

1 

3 

Perimeter  Chemistry 

12 

4 

12 

Benchmark  Chemistry 

2 

2  2/ 

2  2/ 

Benchmark  Bioassays 

2 

2  2/ 

2 

Benthos  Abundance 

15 

0 

15 

Benchmark  Benthos 
Abundance 

20 

0 

20 

Side  scan 

Complete 

Complete 

Complete 

SVPS  j./ 

46 

54 

74 

1/Inc1udes  id  percent  replication  of  seleced  SVPS  stations. 

7/Samples  will  be  archived  and  analyzed  only  if  results  of  on-site,  peri 
meter,  or  gradient  monitoring  station  data  require  testing  of  benchmark 
station  samples. 

de 
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efforts  will  be  needed  to  property  integrate  data  of  the  respective  disposal  activities. 

The  second  off-site  benchmark  chemistry  and  benchmark  biologicai  station  is  located 
to  the  southwest  of  the  disposal  site  (direction  of  incoming  deep  water  to  Port  Gardner; 
DSS  TA.  1 988)  and  wiil  act  as  a  monitor  of  changes  in  parameters  due  to  naturai 
variation. 

Transport  of  water  off  the  disposal  site  is  expected  to  be  in  a  westerly  direr^n; 
however,  toe  currents  are  sufficiently  weak  enough  that  direction  of  movement  is 
uncertain.  Because  of  tois,  four  gradient  transects  will  be  taken  during  toe  baseline  and 
extend  outw2ud  from  the  disposal  site  in  directions  ranging  from  soutowesterfy  to 
northwesterly  direction  (figure  8a). 

During  baseline  sampling,  only  one  on-site  chemistry  and  four  perimeter  chemistry 
stations  will  be  sampled  and  analyzed  (figure  8a;  table  11).  Fewer  baseline  chemical 
stations  (on-site  and  perimeter)  will  be  u^  in  Port  Gardner  compared  to  Elliott  Bay 
and  Commencement  Bay  because  chemical  concentrations  are  expected  to  be  low  and 
relatively  homogenous  in  sediments  in  and  around  toe  disposal  site.  Sampling  and 
analytical  requirements  during  partial  and  full  monitoring  will  be  toe  same  as  those 
outlined  under  the  general  monitoring  strategy  (figures  8b  and  8c;  table  11). 


6.  DATA  INTERPRETATION  AND  DECISIONS  ON  SITE  MANAGEMENT 

The  ultimate  purpose  of  environmental  monitoring  is  to  determine  whether  changes 
are  needed  in  disposal  site  management.  Possibilities  include  changes  in  positioning 
techniques,  boundaries  or  enforcement;  in  site  boundaries;  in  sediment  evaluation 
procedures;  or  in  the  monitoring  program  itself.  Decisions  on  site  management  will  be 
based  on  analysis  and  interpretation  of  field  monitoring  data  and  on  administrative 
factors  such  as  the  degree  of  environmental  risk  a  problem  presents,  funding,  etc. 

This  section  describes  a  step-wise  data  analysis  process  and  underlying  statistical 
methods  and  assumptions.  This  process  will  detennine  whether  monitoring  study  data 
show  disposal  impacts  to  be  acceptable  or  indicate  a  potential  unacceptable  impact  which 
may  need  further  study  and,  possibly,  changes  in  disftosal  site  management. 

Before  proceeding,  it  should  be  noted  that  data  analysis  uses  statistical  methods  to 
determine  whether  ot^rved  differences  between  monitoring  and  baseline  data  are 
significant  and  warrant  further  study.  Consideration  is  given  to  toe  data  collection 
methods  used,  the  variability  of  toe  parameter  measured,  toe  number  of  measurements  of 
each  parameter,  and  the  magnitude  of  toe  observed  differences.  However,  statistical 
signifi^nce  does  not  imply  ecological  significance.  Professional  judgment  is  needed  to 
interpret  toe  statistical  indicators  and  determine  a  course  of  action. 

6.1  Data  Analysis  Steps 

On-site  monitoring  will  be  limited  to  verification  that  the  site  management  condition 
has  been  complied  wito.  This  will  be  done  through  analysis  of  on-site  chemical 
concentrations  and  bioassays,  if  site  management  conditions  are  not  being 
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Figure;  8a  PORT  GARDNER  BASELINE  SURVEY 


122®  18*  122®  17’  122*16  122®  15 


48®  00 


47®  59 


4  7  »  58  ' 


scale  (FTJ 


0  ZQOO  4000 


LEGEND 

O  DISPOSAL  ZONE 

O  Disposal  Sits 

C'/  Psrimstsr  Line 

a  Chemical  Station 

SB  Benchmark  Benthic  Biological  Station 

BC  Benchmark  Chemical  Station 


(Sonar  mapping  and  8  V  P  8  stations  for  mapping 
the  disposal  site  mound  and  flanks  are  also 
conducted,  but  are  not  shown) 


Figure:  8b  PORT  GARDNER  PARTIAL  MONITORING 
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Figure:  8c  PORT  GARDNER  FULL  MONITORING 


TABLE  11 


( 


SUMMARY  OF  ANALYTICAL  REQUIREMENTS 
PROPOSED  TO  BE  UNDERTAKEN  AT  THE  PORT  GARDNER  SITE 


Basel i ne 

Partial 

Full  Study 

On-site  Chemistry 

1 

1 

3 

On-site  Bioassays 

1 

1 

3 

Perimeter  Chemistry 

13 

4 

12 

Benchmark  Chemistry 

2 

2 

2  y 

Benchmark  Bioassays 

2 

2 

2 

Benthos  Abundance 

3 

(5  reps  each)  y 

0 

3 

(5  reps  each) 

Benthos  Body  Burden 

3 

(2  reps  each) 

0 

3 

(2  reps  each) 

Benchmark  Benthos 
Abundance 

2 

(5  reps  each) 

0 

2 

(5  reps  each) 

Benchmark  Benthos 
Body  Burden 

2 

(2  reps  each) 

0 

2 

(2  reps  each) 

Si  descan 

Complete 

Compl ete 

Complete 

SVPS  3/ 

56 

54 

68 

^The  numKef'df  stations  sampled  during  the  baseline  will  be  greater  than 
shown  (see  Figure  8a),  but  only  those  stations  from  the  gradient  that  is 
along  the  primary  direction  of  movement  will  be  analyzed.  Archived  until 
year  one  when  only  those  along  primary  direction  of  movement  will  be  ana¬ 
lyzed. 

^/Samples  will  be  archived  and  analyzed  only  if  results  of  on-site,  peri¬ 
meter,  or  gradient  monitoring  station  data  require  testing  of  benchmark 
station  samples. 

2/Includes  20  percent  replication  of  selected  SVPS  stations, 
de 
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met,  then  adjustments  of  the  disposal  guidelines  will  be  considered  by  the  PSODA 
agencies. 

Analysis  of  the  monitoring  data  from  offsite  stations  and  development  of  a 
management  response  to  the  findings  is  a  three-step  process  that  includes  both 
statistical  procedures  and  professional  review  of  the  data  (Segar  and  Stamman,  1986). 
Each  step  in  ttie  process  can  be  posed  as  a  question  that  must  be  addressed  before 
moving  to  the  next  step  in  the  decision-making  process.  The  answer  to  each  question 
determines  whether  further  evaluation  of  the  monitoring  data  is  required.  The  question 
associated  with  each  of  the  decision-making  steps  are: 

Step  1 ;  Are  the  values  for  the  parameters  measured  during  monitoring  different 
than  the  values  found  during  the  baseline  (or  do  they  exceed  established  guideline 
values)? 

Step  2:  If  differences  are  found,  are  they  due  to  the  disposal  of  dredged  material  or 
due  to  other  causes  (changes  due  to  other  contaminant  sources  or  due  to  natural 
variation)? 

Step  3:  If  the  differences  are  due  to  the  disposal  of  dredged  material,  what  type  of 
management  action  is  warranted  based  on  an  assessment  of  the  ecological  impact 
associated  with  the  changed  conditions? 

The  first  step  in  the  process  is  to  determine  whether  the  values  observed  during 
partial  or  full  monitoring  differ  (i.e,  exceed  guideline  values  or  are  statistically 
significant)  from  the  values  (or  guideline  values,  where  applicable)  found  during  the 
baseline. 

Depending  on  the  parameter  being  evaluated,  one  of  several  methods  will  be  used  to 
determine  if  the  monitoring  data  a  baseline  values.  Sediment  data  used  to  map  the 
extent  of  spread  of  the  disposal  mound  (i.e.  SVPS)  are  compared  to  data  on  sediment 
characteristics  gathered  during  the  baseline  for  stations  both  within  the  site  and  beyond 
site  boundaries. 

Offsite  chemical  concentrations  are  compared  to  guideline  values  for  sediment 
chemical  concentrations.  Data  on  benthic  body  burdens  and  benthic  abundance  are 
statistically  compared  to  the  baseline  data  to  determine  if  differences  between  the  data 
exist.  The  inteq^etation  guidelines  for  all  of  these  comparisons  is  presented  in  section 
6.2. 

If  comparison  of  the  monitoring  data  to  tfie  baseline  data  does  not  indicate  that  any 
offsite  changes  have  occurred  since  disposal  activity  began,  then  it  can  be  reasonably 
assumed  that  dredged  material  disposed  at  the  open-water  sites  is  staying  within  the 
disposal  site  boundary.  If,  however,  any  of  the  data  are  found  to  be  different  O.e., 
exceeding  guideline  values  for  offsite  chemistry  or  statistically  significant)  from  the 
baseline  values  then  a  question  arises  as  to  whether  the  differences  observed  are  due  to 
dredged  material  disposal  or  due  to  other  factors  operating  within  the  disposal  site  area 
(step  2  in  the  data  analysis  process).  (In  the  case  of  the  Elliott  Bay  site,  baseline 
studies  may  identify  some  existing  sediments  tiiat  contain  chemical  concentrations  already 
in  excess  of  the  guideline  values.  For  these  chemicals,  the  measured  baseline 
concentrations  will  be  used  to  evaluate  the  monitoring  data  rather  than  the  chemical 
guideline  values.) 


If  changes  are  detected,  the  archived  off-site  benchmark  samples  from  the  recent 
i  monitoring  effort  must  be  analyzed  and  compared  to  the  appropriate  baseline  off-site 

V  benchmark  station  data  (figure  9).  If,  after  analysis,  cha^s  are  also  observed  in  the 

benchmark  data,  then  the  changes  observed  in  the  monitoring  data  from  the  disposal 
site  area  may  not  be  due  to  dredged  material  disposal,  but  due  to  other  factors.  At 
this  point  in  tiie  deceion-making  process,  three  decision  scenarios  are  possible  with 
respect  to  the  benchmark  data  a^  their  in^rtance  in  determining  what  may  have  caused 
the  changes  observed  at  the  cfisposal  site  (figure  9): 

Scenario  1 :  If  the  arithmetic  means  of  the  monitoring  and  baseline  data  from  the 
off-site  benchmark  stations  are  not  significantly  different,  the  changes  in  the 
monitoring  station  data  reflect  a  potentiai  impact  from  disposal  of  dredged  material. 

Scenario  2:  If  the  arithmetic  means  of  tt)e  monitoring  and  baseline  data  from  the 
off-site  benchmark  stations  are  significanfly  different,  but  that  difference  is  less 
than  50  percent  of  the  difference  between  the  monitoring  station  data  mean  and  the 
baseline  data  station  mean,  the  changes  in  the  monitoring  station  data  reflect  a 
potential  impact  from  disposal,  e.g.,  the  difference  between  the  baseline  and 
monitoring  data  from  the  off-sHe  tendtmark  stations  must  be  less  than  0.5(x);  given 
the  (x)  is  the  difference  between  baseline  and  monitoring  station  data.  Use  of  the 
50-^rcent  level  of  difference  as  a  guideline  was  set  by  judgment. 

Scenario  3:  If  the  arithmetic  means  for  the  monitoring  and  baseline  data  from  the 
off-site  benchmark  stations  are  significantly  different,  but  that  difference  is  greater 
than  50  percent  of  the  differences  between  the  monitoring  station  data  mean  and  the 
baseline  station  data  mean,  the  changes  in  the  monitoring  station  data  most  probably 
reflect  Puget  Sound  influences  other  than  dredged  material  disposal  (e.g.,  from  or 
(  other  contaminant  sources,  e.g.,  the  difference  between  the  bai^line  benchmark  and 

monitoring  benchmark  data  is  equal  to  or  greater  than  0.5(x);  given  that  (x)  is  the 
difference  between  baseline  and  monitoring  station  data). 

If,  after  evaluation  of  the  benchmark  data,  the  changes  observed  at  the  disposal 
site  are  concluded  to  not  be  due  to  disposal  of  dredged  material  (scenario  3),  then  no 
further  action  would  be  required.  If,  however,  analyses  of  the  benchmark  station  data 
suggest  that  changes  in  and  around  the  disposal  site  are  probably  due  to  dredged 
material  di^sal,  then  best  professional  judgment  will  need  to  be  applied  in  evaluating 
the  ecologkki  significance  of  the  observed  changes  (step  3  in  the  data  analysis  process). 
The  variety  of  actions  that  might  be  appropriate  at  this  time  could  include  (in  order  of 
increasing  significance): 

o  analysis  of  the  remaining  archived  samples  for  the  other  monitoring  parameters 
to  determine  the  extent  of  the  changes; 

o  field  investigations  to  verify  that  significant  movement  of  dredged  material  has 
occurred  offsite  and  to  determine  the  extent  and  magnitude  of  associated 
effects; 
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0  program  adjustments,  such  as  modification  of  site  use  conditions  or  amendment 
of  disposal  guidelines  to  bring  tie  site  into  the  Clean  Water  Act  requirement  of 
not  allowing  unacceptabie  adverse  impacts;  and 

0  major  program  responses  such  as  site  relocation  or  mitigation  at  the  existing 
site. 

Any  action,  however,  must  be  based  on  a  careful  evaluation  of  the  monitoring 
resuits  and  an  interpretation  of  these  findings  relative  to  potentiai  ecological 
significance. 

6.2  Statistical  Analysis  -  Confidence  Limits  and  Guidelines  for  Data  Interpretation 

Statistical  indicators  used  in  data  analysis  are  often  developed  by  application  of 
statisticai  power  analysis,  a  widely  applied  environmental  planning  tool  for  considering 
the  relationship  between  parameter  variability,  the  number  of  samples  to  be  taken,  and 
the  statistical  confidence  desired  in  the  resulting  data.  The  statistical  triggers  used  in 
the  monitoring  plan  are  determined  primarily  by  the  variability  of  the  parameter  being 
measured  and  the  work  effort  (number  of  samples)  allocated  by  the  monitoring  plan. 

They  represent  minimum  differences  that  should  be  observed  before  additional  data 
interpretation  (to  consider  ecological  significance)  is  conducted. 

Several  study  participants  suggested  using  differences  between  monitoring  and 
baseline  data  that  were  substantially  smaller  than  those  shown  in  the  monitoring  plan 
for  determining  if  a  condition  of  concern  exists.  However,  the  power  analysis  indicated 
that  these  smaller  differences  would  not  be  possible  to  measure  without  taking  many 
more  samples  or  significantly  reducing  the  desired  confidence  level.  Consequently,  the 
study  participants  agreed  that  the  statistically  derived  differences  were  the  best  possible, 
given  the  current  level  of  monitoring  effort  proposed. 

In  order  to  test  the  null  hypotheses  presented  in  section  3,  levels  at  which 
differences  in  data  are  considered  significant  must  be  set.  For  the  mapping  data,  a 
finding  of  significance  between  baseline  and  monitoring  results  is  largely  b^ed  on  a 
determination  of  whether  SVPS  indicate  that  material  has  physically  moved  offsite  (table 
12).  Further  investigations  would  be  needed  to  verify  the  extent  of  movement  of 
material  offsite.  Intensive  sampling  of  the  suspected  area  of  offsite  material  would  be 
needed  to  establish  that  the  presence  of  offsite  material  is  not  due  to  offsite  dumping  of 
dredged  material. 

For  on-site  chemistry  and  bioassay  data,  determination  of  significance  (step  1  of  the 
management  process)  is  based  on  a  comparison  of  the  monitoring  values  to  established 
guideline  values  (table  12).  In  such  cases,  data  that  exceeds  the  guideline  values  will  be 
considered  as  indicative  of  a  change  in  conditions  since  the  baseline.  (For  the  Elliott 
Bay  Site,  where  baseline  studies  may  identify  some  sediment  chemicals  that  already 
exceed  guideline  values,  the  measured  baseline  concentration  will  be  the  appropriate 
comparison  value  for  evaluating  monitoring  results.)  Determination  of  whether  the 
observed  changes  in  chemical  concentration  or  toxicity  is  due  to  the  disposal  of  dredged 
material  (step  2  of  the  data  analysis  process),  the  decision  scenarios  presented  above  for 
the  benchmark  data  would  be  applied. 

For  offsite  chemistry  data,  determination  of  significance  (step  1  of  the  site 
management  process)  is  based  on  a  comparison  of  the  monitoring  values  to  baseline 
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values  (table  12).  When  offsite  monitoring  chemical  concentrations  are  more  than  125 
percent  of  baseline  \miues,  such  a  change  will  be  considered  as  indicative  of  a  change  in 
conditions  since  the  bfiseline  survey.  For  a  determination  of  whether  the  observed 
changes  in  chemical  concentration  are  actually  due  to  disposal  of  dredged  material  (step 
2  of  the  data  analysis  process),  ttte  dedsion  scenario  presented  for  benchmark  data  would 
be  applied. 

For  the  biological  data  (bioaccumuiation  and  benthic  abundance),  determination  of 
significance  is  based  on  a  comparison  of  ffre  monitoring  data  to  baseline  data.  The 
number  of  replicates  taken,  the  number  of  stations  evaluated,  and  the  expected  variation 
in  the  data  that  will  be  collected,  were  considered  in  setting  the  statistical  significance 
at  an  80-percent  confidence  level  raffier  ffian  at  the  traditional  confidence  level  of  95 
percent.  This  applies  to  both  the  comparison  of  monitoring  data  to  baseline  data  (step  1 
of  the  data  analysis  steps  per  6.1)  and  comparison  of  the  monitoring  data  to  the 
benchmark  data  (step  2  of  the  data  analysis  steps)  (table  13).  Appendix  A  of  this 
Exhibit  presents  an  analysis  and  rationale  for  deciding  upon  a  confidence  level  of  80 
percent. 

For  purposes  of  developing  a  ssunpling  program  for  the  monitoring  plan,  a  power 
analysis  using  the  types  of  data  (coeffident  of  variation)  expected  for  bioaccumulation 
and  benthic  Sundance  was  conducted  (appendix  A).  Power  analysis  provides  an  effective 
means  of  planning  monitoring  sampling  programs  and  estimating  the  ty^s  of  impacts  that 
would  be  required  before  statistical  significance  can  be  detected  with  any  degree  of 
certainty  (I.e.,  above  80  percent  confidence)  (Bernstein  and  Zaiwiski,  1983).  The  power 
analysis  resulted  in  definition  of  the  differences  required  between  the  mean  baseline 
value  and  the  mean  monitoring  value  before  a  conclusion  of  statistical  significance  could 
be  made.  The  guidelines  for  interpreting  bioaccumulation  and  benthic  abundance  data  are 
presented  in  table  14. 

According  to  the  power  analysis,  a  194  percent  increase  in  the  mean  concentration  of 
any  metal  in  body  tissues  over  baseline  would  be  required  to  reject  the  null  hypothesis 
given  that  two  replicates  will  be  taken  (using  a  statistical  confidence  level  of  80 
percent).  The  interpretation  guidelines  are  only  approximate,  since  calculation  of  the 
values  required  making  an  estimate  of  the  coefficient  of  variation  expected  for  the  data 
being  gathered  (see  Exhibit  I  Appendix).  The  interpretation  guideline  values  may  change 
once  the  coefficient  of  variation  of  the  actual  field  data  has  been  determined. 


7.  ESTIMATED  MONITORING  SCHEDULE  AND  COSTS 

A  proposed  15-year  monitoring  scheduie  is  summarized  in  table  15.  This  schedule 
assumes  there  will  be  sufficient  use  at  all  three  disposal  sites  in  the  first  3  years  to 
require  full  monitoring  at  each  site  within  that  period.  Disposal  activity  forecasted  for 
the  Elliott  Bay  site  indicates  that  a  sufficient  volume  of  material  will  be  di^sed  in  the 
second  and  fourth  years  of  site  use  to  warrant  full  monitoring.  Disposal  activity  at  the 
other  two  sites  is  forecasted  to  be  low  enough  that  full  monitoring  would  not  be  required 
until  the  third  year  of  site  use.  However,  actual  disposal  volumes  could  vary 
significantly  from  projections.  Delays  in  opening  one  or  more  sites  in  1988  could  depress 
volumes  and  impacts  which  might  be  measured 
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TABLE  12 


Parameter 

Mapping 


INTERPRETIVE  GUIDELINES  FOR 
MAPPING.  CHEMISTRY.  AND  BIOASSAY  DATA 


_ Steps  in  Data  Analysis  Process 

Steal  ^ _  Step2^ _ 

Dredged  material  exceeds  Further  assessment  jto 
3cm  at  tile  perimeter  line  determine  full  extenr 


Onsite  Chemistry 


Offsite  Chemistry 


Bioassay 


Exceed  chemical  guideline 
values^ 


Greater  than  125%  of 
baseline  value 


Exceeds  toxicity  guideline 
values 


Comparison  of  off-site 
reference  monitoring  data 
to  off-site  refeyrance 
baseline  data^ 

Comparison  of  off-site 
reference  monitoring  data 
to  off-site  refey»nce 
baseline  data^ 

Baseline  reference  data 
exceeds  toxicity  guideline 
values 


^Comparison  of  monitoring  data  to  baseline  data. 

^Comparison  of  benchmark  monitoring  and  benchmark  baseline  data. 

^Further  assessment  could  include  additional  mapping  to  determine  the  extent  of 
offsite  dredged  material  movement  and  to  establish,  if  possible,  whether  the  presence  of 
material  offeite  is  due  to  improper  disposal  operations. 

^If  dredged  material  with  chemicaJ  concentrations  above  the  guideline  value  is  allowed 
to  be  discharged  at  a  site  (e.g.,  meets  the  extended  biological  testing  procedures  outlined 
in  EPTA.  1988.  then  changes  in  tire  on-site  management  plan  will  need  to  be  made  at 
that  time). 

^In  step  2.  off-site  benchmark  data  must  be  compared  as  depicted  in  figure  9  and 
described  in  section  6.1 .  Scenarios  1-3.  as  described  in  section  6.1  would  apply  to  the 
outcome  of  these  comparisons. 


TABLE  13 


INTERPRETIVE  GUIDELINES  FOR  BENTHIC  ABUNDANCE 
AND  TISSUE  BODY  BURDEN  DATA 


Steo  1^ 

Steo  2^ 

Benthic  Abundance 

Exceed  interpretive 

Exceed  interpretive 

guldeiin&  value  1/3x  of 
baseline^ 

guideline  value  1/3x  of 
baseline^ 

Tissue  Body  Burdens 

Exceed  interpretive 

Exceed  interpretive 

guideline  value  . 

guideline  value  » 

Metals:  3x  of  baseline^  _ 

Metals:  3x  of  baseline'^  . 

Organics:  5x  of  baseline^ 

Organics:  5x  of  baseline' 

TABLE  14 

INTERPRETIVE  GUIDELINE  VALUES  FOR 
TISSUE  BODY  BURDEN  AND  BENTHIC  ABUNDANCE 


Parameter 

COV^ 

MMD^ 

Guideline  Values 

Benthic  Body  Burden/Metals 

70% 

+  194% 

3x  of  baseline 

Benthic  Body  Burden/Organics 

150% 

+  416% 

5x  of  baseline 

Benthic  Abundance 

150% 

-  213% 

1/3x  of  baseline 

^  COV  a  Coefficient  of  Variation.  Percentage  variation  typically  expected  about  the 
mean  of  the  parameter  being  measured.  The  COV  used  in  this  power  analysis  was 
estimated  using  past  data.  The  COV  will  be  recalculated  following  the  baseline  study. 
This  may  diange  the  trigger  values  and  the  mean  detectable  difference. 

^MDD  s  Mean  Detectable  Difference.  Percentage  difference  between  means  that  can  be 
detected  as  significant  given  a  level  of  statistical  confidence. 


through  monitoring.  If  volumes  are  too  low  to  warrant  cost-effective  monitoring,  initial 
monitoring  may  be  delayed  by  one  year.  Decisions  on  monitoring  will  made  by  DNR  and 
the  dorps,  ba^  on  actual  site  use,  in  consultation  with  EPA  and  Ecology. 

The  monitoring  schedule  also  assumes  that  no  evidence  of  impacts  due  to  dredged 
material  offsite  is  found  and  that  chemical  concentrations  and  toxi(%  on-sHe  or  within 
the  dilution  zone  do  not  exceed  guiderine  levels.  If  any  of  these  conditions  exist  after 
the  first  5  years  of  monitoring  (following  three  full  monitoring  efforts  at  each  site)  then 
the  monitoring  schedule  might  have  to  be  altered. 

Estimates  for  the  costs  of  the  proposed  PSDDA  monitoring  plan  are  based  on  1986 
price  levels  for  sampling,  anal^,  boat  time,  and  monitoring  program  administration. 

The  cost  of  monitoring  for  ea^  disposal  site  is  presented  in  table  16.  These  estimates 
include  20  percent  agency  overhew  and  management,  and  15  percent  contingency. 
Inflation  was  not  considei^  in  the  calculation  of  costs.  Costs  are  projected  over  a  plan 
horizon  of  15  years  following  the  monitoring  effort  s^uence  presented  in  table  15.  The 
costs  present^  in  table  16  include  costs  of  conducting  steps  1  and  2  in  the  site 
management  process.  However,  toey  do  not  include  fonds  for  conducting  extensive  site 
sunreys  if  unacceptable  impacts  due  to  dre^ed  material  di^sai  are  found  (i.e.,  step  3  in 
the  site  management  process).  The  potential  need  for  funding  extensive  site 
investigations  will  be  evaluated  in  the  firird  year  of  monitoring  when  at  least  one  full 
monitoring  effort  has  been  conducted  at  each  site. 


TABLE  15 


PROPOSED  SCHEDULE  FOR  BASELINE  STUDIES  AND 
ENVIRONMENTAL  MONITORING  AT  EACH 
DISPOSAL  SITE  OVER  A  15-YEAR  MONITORING  PERIOD 


YEAR  SITES 


1988 

Elliott  Bay 

Commencement  Bay 

h 

Port  Gardner 

B, 

1989 

P^ 

1990 

F_ 

. 

1991 

p2 

F 

F 

1992 

F 

. 

1993 

- 

F 

F 

1994 

. 

1995 

P 

- 

- 

1996 

1997 

- 

- 

- 

1998 

P 

P 

1999 

P 

- 

- 

2000- 

. 

2001 3 

- 

- 

- 

2002^ 

. 

2003^ 

P 

P 

P 

B  B  Baseline 
P  «  Partial 
F  -  Full 


^The  first  monitoring  effort  after  baseline  will  only  take  place  after  the  site  has  been 
used  arKl  volumes  are  sufficient  to  reasonably  expect  that  obsatvable  changes  will  be 
present. 

^Physical  monitoring  only. 

^The  years  2001 , 2002,  and  2003  are  beyond  the  planning  horizon  for  PSDDA, 
but  were  used  in  preparing  the  costs  of  the  monitoring  plan  for  the  Phase  I 
disposal  sites. 
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TABLE  16 


ESTIMATE  COSTS  FOR  BASELINE  AND  MONITORING 
OVER  A  15  YEAR  MONITORING  PERIOD 
AT  EACH  DISPOSAL  SITE 


Year 

Commencement  Bay 

Elliott  Bay 

Port  Gardner 

Total  Yearly 
Cost 

Baseline 

1988 

$204,300 

$110,400 

$135,300 

$450,000  1/ 

Monitoring  1989 

61.300 

58,400 

55,200 

174,900 

1990 

175,200  4/ 

-- 

175,200 

1991 

176.900 

10,700 

159.500 

346,100 

1992 

•• 

175,200 

-- 

175,200 

1993 

179.200 

— 

162.200 

341,400 

1994 

•- 

-- 

— 

— 

1995 

-- 

58,400 

— 

58,400 

1996 

•- 

-- 

— 

1997 

-- 

.. 

-- 

1998 

62.900 

-- 

56.800 

119,700 

1999 

58,400 

-- 

58,400 

2000 

-- 

-- 

-- 

2001  3/ 

*-> 

-- 

-- 

-- 

2002  3/ 

-- 

-- 

-- 

2003  If 

62.900 

$542,200 

58,400 

$594,700 

56.800 

$490,500 

178,100 

$1,627,400  2 

l/Estiraated  1986  costs  from  Table  7  include,  20  percent  agency  overhead  and 
administration,  and  15  percent  contingency  (inflation  is  not  included) . 

2/Total  does  not  include  baseline  costs. 

T/The  years  2001  -  2003  are  beyond  the  planning  horizon  for  PSDDA  (1985-2000), 
Fut  were  used  in  preparing  the  costs  of  the  monitoring  plan  for  the  Phase  I 
disposal  sites. 

£/Costs  may  be  lower  if  biological  monitoring  is  not  done  at  Elliot  Bay. 
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EXHIBIT  I  APPENDIX:  POWER  ANALYSIS 


MEIWDFOR;  RECORD 
FROM:  D.  Michael  Johns 

SUBJECT:  PSDDA  Environmental  Monitoring  -  Power  Analysis  and  Hypotheses 

1 .  Background.  This  memo  describes  the  statistical  power  to  be  applied  and 
hypotheses  to  be  tested  with  the  environmental  monitoring  plan  for  Ihe  Puget  Sound 
Dre^ed  Disposal  Analysis. 

2.  RelationshiD  Among  Variables  Used  in  Power  Analysis. 

a.  As  the  Coefficient  of  Variation  (CoV)  increases,  the  Mean  Detectable  Difference 
(MDD)  needed  to  detect  a  statistical  difference  between  two  means  increases.  Put 
another  way.  the  more  variable  ^e  data  are  for  a  given  parameter  the  greater  the 
difference  tetween  two  means  has  to  be  in  order  to  detect  significant  differences.  Table 
1  displays  these  relationships. 

b.  For  any  given  significance  level,  as  the  number  of  replicates 
increases,  the  lower  the  MDD  can  be  a^  still  detect  significant  differences. 

c.  Within  any  CoV  group,  as  the  significance  level  is  relaxed  (e.g.,  from  0.05  to 
0.30. 95  percent  to  70  percent,  respectively),  the  difference  in  MDD  needed  for 
statistical  significance  decreases.  However,  as  significance  level  is  reduced,  the  greater 
the  chance  of  rejecting  a  null  hypothesis  that  is  true  (i.e.,  of  saying  the  dredged 
material  disposal  causes  significant  impacts  when  it  does  not). 

d.  For  any  given  significance  level,  the  reduction  in  MDD  gained  in  adding 
replicates  decreases  after  three  re^icates.  The  curve  depicting  this  relationship  is 
presented  in  figure  1 . 

e.  Depending  upon  the  significance  level  chosen,  the  MDD  needed  to  detect 
significant  differences  increases  as  the  number  of  stations  increases.  This  is  true  for 
significance  levels  of  0.20  and  0.30.  For  0.05,  the  MDD  decreases  a  small  amount  as  the 
number  of  stations  increases,  but  the  change  in  MDD  is  not  great  and  for  practical 
purposes  could  be  considered  the  same. 

3.  Present  Monitoring  Analysis  Scheme. 

a.  Number  of  replicates  for  each  montorina  parameter  The  following  replicates 
are  current^  being  considered  for  ttie  monitoring  parameters: 

Bulk  Chemistry  Data— 1  Analysis  per  station  (6  cores  corT^x>sited  per  station) 

Sediment  Bioassays— 1  Analysis  per  Station  (6  cores  composited  per  station) 
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TABLE  1 


POWER  ANALYSIS  MATRIX 
2  STATIONS 

(e.g..  Comparison  Between  Baseline  and  Monitoring  Station  Data) 


Confidence  Level  ^ 
(Percent) 


MEANDETECTABLE 
DIFFERENCES^ 
Number  of  Replicates 
2  4  5 


709L 

95 

396% 

167% 

142% 

COV^ 

80 

194 

113 

99 

70 

155 

97 

86 

95 

565 

238 

202 

100%CX)V 

80 

278 

162 

142 

70 

222 

139 

123 

95 

848 

357 

304 

150%CX)V 

80 

416 

243 

213 

70 

332 

208 

184 

Statistical  Significance  Level.  Level  of  significance  (or  confidence)  at  which  one  is 
testing  whether  the  null  hypothesis  (that  dr^ged  material  is  not  causing  a  significant 
impacts  is  true. 

2 

COY  =  Coefficient  of  Variation.  Percentage  variation  typically  expected  about  the 
mean  of  the  parameter  being  measured. 

*1 

•^Mean  detectable  Difference  fMDD).  Percentage  difference  between  means  that  can  be 
detected  at  a  given  significance  level  for  data  having  a  given  coefficient  of  variation. 


Benthic  Body  Burdens — 2  replicates  (2  analyses  per  station;  3  samples  per 
analysis) 

Benthic  Abundance— S  replicates  (5  analyses  per  station) 

Since  bulk  chemistry  data  will  be  compared  to  chemistry  concentration  guidelines 
(ML)  established  by  PSDDA  there  is  no  ne^  to  collect  replicates  or  statistically  analyze 
^s  data.  The  values  in  the  ML  list  represent  a  single  "trigger"  number  for  which  to 
compare  the  bulk  chemistry  concentrations. 

A  similar  approach  should  be  used  with  the  sediment  bioassay  data.  Established 
bioassay  action  levels  will  be  set  for  the  category  of  material  being  allowed  to  go  to 
open  water  disposal  sites.  These  action  levels  represent  single  "trigger"  numbed  for 
which  to  comi^  bioassay  results  fm:  each  monitoring  station. 

For  benthic  abundance,  five  rralicates  may  not  be  necessary.  The  reduction  in 
MDD  gained  in  going  from  four  to  nve  replicates  (representing  a  change  in  power  to 
detect  differences)  is  not  great  (see  figure  1).  In  fact,  it  may  be  cost  ineffective  to  add 

) 
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the  fifth  replicate.  To  fully  address  this  issue,  consideration  must  be  given  to  the 
reasons  other  than  increasing  statistical  power  for  doing  five  repUcates  instead  of  four 
(review  previous  graph).  Patchy  distrftMjtion  of  infaunal  species  would  be  a  reason  for 
using  fh«  replicates.  Compatibility  to  PSEP  protocols  would  be  an  additional  reason. 

b.  Present  Monitorino  Plan:  The  monitoring  plan  calls  for  a  "stepped"  analysis  of 
the  data  and  the  ^nificance  level  that  is  applied  to  the  data  being  dependent  on  which 
step  in  the  analysis  is  being  considered.  The  following  is  a  brief  outiine  of  this 
"stepped"  analysis: 

Steoi.  When  comparing  current  monitoring  data  to  the  initial  data  collected 
for  a  station  a  significance  level  of  80  percent  will  be  used.  If  a  significant  difference 
is  detected  K  will  trigger  an  analysis  of  archived  samples  that  represent  the  benchmark 
station  for  the  collection  station  in  question. 

Step  ii.  Once  the  benchmark  data  are  analyzed,  it  will  be  statistically  tested 
using  a  significance  level  of  80  percent.  If  the  benchmark  data  are  found  to  be 
significantly  different  then  this  fact  may  be  used  to  determine  that  the  original 
differences  found  in  the  monitoring  data  are  not  due  to  the  disposal  of  dredged  material 
but  due  to  other  Puget  Sound  contaminant  sources.  This  condusion  would  be 
appropriate  providing  that  the  benchmark  site  is  dearly  out  of  ^e  potential  impact 
zone  of  the  disposal  site  and  providing  that  ttie  relative  magnitiJde  of  the  MOD  in  the 
monitoring  and  benchmark  data  are  the  same.  If  the  magnitude  of  differences  in  the 
means  for  the  monitoring  data  is  greater  than  the  differences  in  the  means  for  the 
benchmark  data  (assuming  that  the  data  sets  have  similar  coeffidents  of  variation)  then 
it  will  be  difficult  to  draw  condusions.  One  method  for  overcoming  this  proUem  might 
be  to  say  that  if  the  difference  in  magnitude  between  the  means  for  the  benchmark  data 
is  50  percent  of  the  magnitude  between  the  means  of  the  monitoring  station  data,  then 
the  benchmark  data  indicates  a  potential  impact  to  the  monitoring  station  due  to  the 
deposal  site  (see  figure  2). 

If  the  benchmark  data  are  not  found  to  be  significantly  different  then  this  would 
indicate  that  the  results  of  the  statistical  analysis  of  the  monitoring  data  are  valid  and 
point  to  potential  impacts  at  the  monitoring  station. 

Step  iii.  If  the  monitoring  data  is  determined  to  be  significant  based  on  an 
analysis  of  the  benchmark  data  it  would  trigger  an  investigative  step  (first  level  site 
management  response)  to  determine  the  extent,  magnitude,  persistence  and/or  possible 
causes  of  the  significant  differences  that  have  been  detected.  The  scope  of  this  effort 
will  be  detemriined  by  a  future  interagency  committee. 

Since  the  investigative  action  represents  a  new  study  (collecting  more  data  from 
the  monitoring  station,  etc.)  then  it  would  be  possible  to  change  the  significance  level  at 
which  the  data  will  be  tesM.  Tightening  of  ^e  confidence  level  to  95  percent  would  be 
justified  at  this  time  as  you  want  to  be  sure  to  avoid  a  type  I  error  (rejecting  a  true 
null  hypothesis  and  sajring  disposal  is  a  problem)  because  of  the  consequences  of  doing 
(triggering  site  management  responses). 


The  following  represent  hypothesis  for  each  of  the  monitoring  parameters  presented 
above.  For  those  monitoring  parameters  that  will  be  subjected  to  statistical  analysis  (all 
except  bulk  chemistry  and  sediment  bioassays)  the  action  trigger  will  be  any  difference 
in  means  that  exceeds  the  MOO  needed  to  show  a  statisticaily  significant  difference.  For 
the  purposes  of  the  hypotheses  developed  here,  best  guess  estimates  have  been  made  for 
the  coefficient  of  variation  (CoV)  that  might  be  expected  for  each  parameter.  There  will 
be  a  need  to  further  refine  these  CoV’s  following  the  baseline  sun/ey.  The  Co V’s  and 
resulting  MOO's  for  each  monitoring  parameter  are  presented  below: 


Parameter 

CoV 

MOD 

Trioaer  Values 

Benthic  Body  Burden/Metals 

70% 

+194% 

3x  of  baseline 

Benthic  Body  Burden/Organics 

150% 

+416% 

5x  of  baseline 

Benthic  Abundance 

150% 

-213% 

1/3x  of  baseline 

The  following  represent  the  null  hypothesis  for  each  of  the  monitoring  parameters: 

Bulk  Chemistry:  Chemical  concentrations  at  the  monitoring  station  are  not 
representative  of  the  next  higher  category  of  contamination  as  reflected  in  the  maximum 
level  chemistry  list. 

Sediment  Bioassavs:  Toxicity  of  the  sediment,  as  tested  by  bioassays,  is  not 
representative  of  the  next  higher  category  of  contamination  as  reflected  in  the  bioassay 
mortality  action  levels. 

The  above  two  hypotheses  can  be  further  identified  following  selection  of  the 
category  of  material  that  will  be  allowed  to  go  to  open  water,  unconfined  disposal  sites. 

Benthic  Body  Burdens:  There  will  be  no  significant  increase  in  contaminant  body 
burdens  (metals  =  194  percent  over  baseline  levels;  organics  »  416  percent  over  baseline 
levels)  in  species  collected  around  the  disposal  site  due  to  deposited  dredged  material. 

Benthic  ^undance:  There  will  be  no  significant  decrease  in  major  taxa  (213 
percent  reduction  in  abundance  of  taxa  members)  around  the  disposal  site  due  to  deposi¬ 
ted  dredged  material. 

it  should  be  remembered  that  the  percentage  of  change  in  mean  detectable  dif¬ 
ference  between  the  mean  value  for  the  baseline  and  monitoring  data  presented  here  are 
for  planning  purposes  only.  The  coefficient  of  variation  used  in  the  power  analysis 
presented  in  this  memo  were  best  guess  estimates  based  on  general  literature  values. 
The  actual  MOD  needed  to  detect  differences  between  the  baseline  mean  value  and  the 
monitoring  mean  value  will  depend  on  the  coefficient  of  variation  found  between 
replicates  collected  during  the  baseline. 
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FIGURE  2 


Interpreatatlon  of  Benchmark  Station  Data 


Monitoring  Station  Data  Benchmark  Station  Data 


X  (year  1  station  mean) 


T  (year  1  bench. 

I  mean) 

>  (signif.  diff.  (z)) 

(significant  -  difference  _ 

in  means  (y)  exceeds  MDD)  X  (year  1 

bench,  mean) 

(not  signif)  < 

(baseline  station  mean)  X  (baseline  X  (baseline 

bench,  mean)  bench,  mean) 


OUTCOME:  "A"  "B"  "C" 


Interpretation  of  Benchmark  Data; 

If  the  benchmark  baseline  and  year  one  means  are  not  significantly  different 
(Outcome  B),  then  the  monitoring  station  data  (Outcome  A)  reflects  potential  impact  from 
the  disposal  site. 

If  the  difference  between  means  for  the  benchmark  data  are  significant  (Outcome  C)  and 
are  <50  percent  of  the  difference  between  the  means  of  the  monitoring  station  data  (i.e., 

1  <0.5Y),  then  the  monitoring  station  data  reflects  potential  impact  form  the  disposal 
site. 

If  the  difference  between  means  for  the  benchmark  data  are  significant  (Outcome  C)  but 
are  >50  percent  of  the  difference  between  the  means  of  the  monitoring  station  data  (i.e., 

1  >0.5y),  then  the  monitoring  station  data  does  not  reflect  impact  from  the  disposal  site, 
but  rather  changes  due  to  other  Puget  Sound  influences. 
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EXHIBIT  J 


DISPOSAL  SITE  MANAGEMENT  PLANS 


1.  Cpmmcnccmcttt  Bay 

1.1  Disposal  Goals 

The  goals  of  Gonunencement  Bay  disposal  site  management  are  to  ensure  that 
!4)propriate  dred^  materials  are  plac^  accurately,  in  accordance  with  any  project 
r^uirements,  and  diat  long  term  environmental  impacts  of  disposal  are  known  to  be 
acceptable. 

1.2  Future  Dredged  Material  EHsposal  Volumes 

The  total  volume  of  dredged  material  projected  to  be  sent  to  the  Commencement 
Bay  disposal  site  is  a  range  of  195,000  to  3,269,000  cubic  yards  over  the  IS-year  period 
of  1985  to  2000  (see  EPTA,  Table  II.10-4).  Actual  volumes  disposed  will  depend  on 
actual  dredging  projects  and  results  of  chemical  and  biological  tests. 

1.3  Disposal  Target  Area 

The  disposal  target  area  is  a  circle  with  a  600'  radius  centered  at  Latitude  47 
degrres  18.22’  and  Longitu^  122  degrees  27.84’.  This  area  will  be  specified  in  all 
permits  issued  for  dispel  at  this  site.  The  600’  radius  is  an  achievable  positioning  goal 
given  the  methods  specified  fen-  this  disposal  site  in  Section  1.4  below.  However,  it  is 
recognized  that  intricate  positioning  of  tug  and  bar^  combinations  is  difficult  I^posal 
must  not  begin  until  at  least  some  part  of  the  barge  is  within  the  target  area  and  end 
before  the  entire  barge  leaves  the  target  area.  This  margin  for  error  is  built  into  sizing 
of  the  900’  radios  smace  disposal  zone.  Disposal  will  be  acceptable  if  some  part  of  die 
barge  is  within  die  600'  target  area.  However,  the  entire  barge  must  be  within  the 
disposal  zone  throughout  the  time  of  dredged  matoial  release. 

1.4  Navigation  Controls 

The  official  positioning  aids  will  be  Loran-C  and  variable  range  radar  (VRR). 
Loran-C  coordinates  will  be  provided  before  site  use  begins.  The  following  radar 
reference  points  are  proposed: 

1 .  Western  tip  of  Browns  Point 

2.  Western  tip  of  Dash  Point 

3.  Eastern  tip  of  Finer  Point 

4.  Eastern  tip  of  Neil  Point 

1.5  Site  Use  Reporting 

Disposal  site  users  will  be  required  to  complete  the  DNR  Site  User  Log  (Figure  J- 
1)  for  each  use  of  the  disposal  site.  Cities  of  the  site  use  records  shall  be  submiv^  to 
DNR  at  least  once  per  month.  Copies  of  the  records  shall  also  be  retained  on  the  tug 
for  one  mmth. 

1.6  Compliance  Inspection 


Only  dredged  material  meeting  the  PSDDA  disposal  guidelines  may  be  disposed  of  at 
die  Commencement  Bay  site.  Compliance  will  be  ensured  through  pre-d^ging  testing  of 
dredged  material.  A  drolging  inspection  plan  will  be  prepared  by  Ecology  to  define 
inspection  necessary  to  assure  the  quality  of  material  sent  to  open-water  disposal. 

Digging  site  inspection  will  be  the  responsibility  of  Ecology  for  non-Coips  projects  and 
that  of  the  Corps  for  its  own  contractors. 

Disposal  site  positioning  accuracy  will  be  inspected  on  a  spot-check  basis  by  DNR. 
DNR  inspection  of  positioning  accuracy  at  the  Commencement  Bay  site  will  normally  be 
done  through  the  use  of  shme-based  ra^  and  site  visits. 

Inspection  of  dredging  and  disposal  site  positioning  for  Corps  projects  will  be 
conducted  by  the  Corps.  A  dredging  inspection  plan  will  be  prepared  and  disposal  site 
user  records  will  be  kept  in  the  same  manner  as  for  non-Cwps  projects.  The  Cmps 
will  send  copies  of  dis^sal  site  user  records  and  disposal  site  inspection  reports  to 
DNR. 


Copies  of  all  Ecology  and  Corps  dredging  site  inspection  plans  will  be  forwarded  to 
DNR  before  dredging  begins. 

1.7  Site  Use  Restrictions 

There  are  no  blanket  restrictions  on  disposal  site  use  for  noise  or  navigation 
impacts  at  the  Commencement  Bay  disposal  site.  However,  individual  permits  may  be 
condititMied  for  these  or  other  factors. 

1.8  Environmental  Monitoring 

The  Commencement  Bay  Site  is  in  a  relatively  flat,  generally  nondispersive  area 
with  a  depth  of  540’  with  northeast  to  southwest  currents. 

Table  J-1  summarizes  the  estimated  fifteen-year  monitoring  schedule  for  the  Phase 
I  area  disposal  sites.  As  shown,  the  Commencement  Bay  site  is  programmed  to  receive  a 
checking  study  the  first  year  of  initial  site  use  and  a  full  monitoring  within  two  years  of 
the  checking  study.  Two  full  monitoring  and  three  checking  studies  are  planned  over  a 

fifteen-year  period. 

2.  Elliott  Bay 

2.1  Disposal  Goals 

The  goals  of  Elliott  Bay  disposal  site  management  are  to  ensure  that  appropriate 
dredged  materials  are  placed  accurately,  in  accordance  with  any  project  requirements, 
and  that  long  terra  environmental  impacts  of  disposal  are  known  to  be  acceptable. 

2.2  Future  Predgcd  Material  Disposal  j^lumcs 

The  total  volume  of  dredged  material  projected  to  be  sent  to  the  Elliott  Bay 
disposal  site  is  a  range  of  3,197,000  to  5,1 19,000  cubic  yards  over  the  15-year  period 
of  1985  to  2000  (see  EPTA,  Table  II.  10-4).  Actual  volumes  disposed  will  depend  on 
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TABLE  J-1 


PROPOSED  SCHEDULE  FOR  BASELINE  STUDIES  AND 
ENVIRONMENTAL  MONITORING  AT  EACH 
DISPOSAL  SITE  OVER  A  15-YEAR  MONITORING  PERIOD 


YEAR 


1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000. 

2001^ 

2002^ 

2003^ 


SITES 
Elliott  Bay 

®i 


Commencement  Bay 


Port  Gardner 
B. 


B  =  Baseline  P  =  Partial  F  =  Full 

^The  first  monitoring  effort  after  baseline  will  be  done  only  after  use  of 
the  site  has  occurred  and  volumes  are  sufficient  to  reasonably  expect  that  observable 
changes  will  be  present. 

^The  years  2001, 2002,  and  2003  are  beyond  the  planning  horizon  for  PSDDA, 
but  were  used  in  preparing  the  costs  of  the  monitoring  plan  fin  the  Phase  I 
disposal  sites. 

'^Physical  monitoring  only. 
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actual  dredging  projects  and  results  of  chemical  and  biological  tests. 

2.3  Disposal  Target  Area 

The  disposal  target  area  is  a  circle  with  a  600’  radius  centered  at  Latitude  N  47 
degrees  3S.97’  and  Lragitude  W  122  degrees  21.38’.  This  area  will  be  specified  in  all 
permits  issued  for  di^tcial  at  this  site.  The  600’  radius  is  an  achievable  positioning  ^oal 
given  die  meAods  specified  for  this  disposal  site  in  Section  2.4  below.  Ifowever,  it  is 
recognized  that  intricate  positioning  of  tug  and  barge  combinations  is  difficult  Disposal 
must  not  begin  until  at  least  some  part  of  the  barge  is  within  the  target  area  and  end 
before  the  entire  barge  leaves  the  target  area.  This  mar^  for  error  is  built  into  azing 
of  the  900’  radius  surface  (fisposal  zone.  Disposal  will  m  acceptable  if  some  part  of  the 
barge  is  within  tlM  600’  target  area.  Howevo-,  the  entire  barge  must  be  within  the 
disposal  zone  throughout  the  time  of  dredged  material  release. 

2.4  Navigation  Controls 

The  official  positioning  aid  for  the  Elliott  Bay  disposal  site  is  the  Coast  Guard 
Vessel  Traffic  Service  (VTS).  All  site  users  must  contact  the  VTS  and  obtain 
positioning  confirmation  before  initiating  disposal.  However,  Loran-C  and  variable  range 
radar  reference  points  will  be  provided  to  aid  operators  in  positioning.  The  following 
radar  reference  points  are  praised; 

1.  Dolphin  north  of  Duwamish  Head 

2.  Noithem  tip  of  Duwamish  Head 

3.  Northern  tip  of  pier  13 

4.  Northern  tip  of  the  western  pier  of  pier  14 

5.  Northeastern  tip  of  terminal  18 

2.5  Site  Use  Reporting 

Disposal  site  users  will  be  required  to  complete  the  DNR  Site  Use  Log  (Figure  J- 
1)  for  each  use  of  the  disposal  site.  Copies  of  the  site  use  records  shall  be  submitted  to 
DNR  at  least  once  per  month.  Copies  of  the  records  shall  also  be  retained  on  the  tug 
for  one  month. 

2.6  Compliance  Inspection 

Only  dredged  material  meeting  the  PSDDA  disposal  guidelines  may  be  disposed  of  at 
the  Elliott  Bay  site.  Compliance  will  be  ensured  through  pre'dredging  testing  of 
sediments  and  identification  of  any  materials  unsuitable  for  unconHn^  open-water 
disposal.  A  dredging  inspection  plan  will  be  prepared  by  Ecology  to  define  inspection 
necessary  to  assure  the  quality  of  material  sent  to  open-water  disposal.  Dredging  site 
inspection  will  be  the  responsibility  of  Ecology  for  non-Corps  projects.  See  below  for 
Co^s  projects. 

Disposal  site  positioning  accuracy  will  be  verified  for  each  use  by  VTS.  Site  users 
will  be  required  to  contact  the  Coast  Guard  before  disposal  to  confirm  positioning  and  to 
repmt  the  tug,  barge,  and  skipper’s  names,  DNR  permit  number,  and  the  time  dumping 
begins.  Site  users  must  also  report  the  time  (tispe^  ends.  The  Coast  Guard  will 
contact  any  vessels  which  iqipetf  to  be  making  imprt^ier  use  of  the  site.  This  could 
include  improper  timing,  lack  of  permits,  use  of  imprt^ier  equipment,  or  inacciu*ate 
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positioning.  If  improper  use  is  discovered,  the  Coast  Guard  will: 

a.  Tell  the  operator  why  and  advise  them  to  stop; 

b.  Record  the  type  of  improper  use  and  ask  the  source  and  yardage  of  material 
and  name  of  project  employer  (if  disposal  has  already  occurred);  and 

c.  Notify  DNR  immediately  or  on  the  next  working  day. 

The  Coast  Guard  will  maintain  a  record  (example  in  Figure  J  1)  of  all  contacts  with 
vessels  using  the  disposal  site.  A  ct^y  of  the  record  will  be  sent  to  DNR  weekly. 

DNR  will  provide  the  Coast  Guard  with  the  following: 

a.  A  statement  of  any  site  use  restricdons  for  which  violations  could  be 
identified  through  VTS; 

b.  Names  and  permit  numbers  of  all  tugs  and  barges  authorized  to  use  the  site; 
and 

c.  Work  and  off-hours  phone  numbers  for  emergency  contacts  in  case  a  violation 
is  discovered  in-progress  and  advice  is  needed. 

DNR  will  inspect  site  use  on  a  spot-check  basis.  DNR  inspection  of  positioning 
accuracy  at  the  Elliott  Bay  site  will  normally  be  done  through  the  use  of  shore-based 
radar  with  occasional  site  visits. 

Inspection  of  dredging  and  disposal  site  positioning  for  Corps  projects  will  be 
conducted  by  the  Corps.  A  dredging  inspection  plan  will  be  prepaid  and  disposal  site 
user  records  will  be  kept  in  the  same  manner  as  for  non-Corps  projects.  The  Ccnps 
will  send  copies  of  disposal  site  user  records  to  DNR. 

Copies  of  all  Ecology  and  Corps  dredging  site  inspection  plans  will  be  forwarded  to 
DNR  before  dredging  begins. 

2.7  Site  Use  Restrictions 

There  are  no  blanket  restrictions  on  disposal  site  use  for  noise  or  navigation 
impacts  at  the  Elliott  Bay  disposal  site.  However,  individu.il  permits  may  be  conditioned 
for  these  or  other  faettx^. 


2.8  Environmental  Monitoring 

The  Elliott  Bay  Disposal  Site,  having  a  site  center  depth  of  about  270  feet,  is  in  a 
gently  sloping,  generally  nondispersive  area  which  has  weak  and  variable  currents.  The 
same  basic  monitoring  strategy  as  provided  for  Commencement  Bay  will  apply  to  Elliott 
Bay,  although  full  and  checking  monitoring  studies  will  be  noore  fr^uent  fOT  Elliott  Bay 
due  to  the  greater  volume  of  digged  material  anticipated. 

Table  J-1  summarizes  the  estimated  Hfteen  year  moniUMing  schedule.  Full 
monitoring  will  probably  occur  at  Elliott  Bay  after  the  second  year  of  site  use. 


3.  Port  Gardner 
3.1  Disposal  Goals 

The  goals  of  Pwt  Gardner  diqxjsal  site  management  are  to  ensure  that  ^ipropiiate 
dredged  materials  are  placed  accurt^y.  in  accordance  with  any  project  requirements, 
and  Aat  long  term  environmental  inquets  of  disposal  are  known  to  be  accqitable. 


The  total  volume  of  dredged  material  projected  to  be  sent  to  the  Pott  Gardner 
dispel  site  is  up  to  5,243,000  cubic  yards  over  the  IS  year  planning  period  of  1985  to 
20(W  (SEE  EPTA,  Table  n.10-4).  Actual  volumes  disposed  will  depend  on  actual  dredging 
projects  and  results  of  chemical  and  biological  tests. 


The  disposal  target  area  is  a  circle  with  a  600*  radius  centered  at  Latitude  47 
degre^  58.86’  and  Lmgitude  122  degr^s  16.67*.  This  area  will  be  specified  in  all 
permits  issued  for  dispel  at  this  site.  The  6(X)*  radius  is  an  achievable  positioning  goal 
given  the  methods  specified  for  this  disposal  site  in  Section  3.4  below.  However,  it  is 
recognized  that  intricate  positioning  of  tug  and  barge  combinations  is  difficult  Disposal 
must  not  begin  until  at  least  some  part  of  the  barge  is  within  the  target  area  and  end 
before  the  entire  barge  leaves  the  target  area.  This  margin  for  error  is  built  into  sizing 
of  the  900*  radius  st^ace  disposal  zone.  Disposal  will  be  acceptable  if  some  part  of  the 
barge  is  within  the  600’  target  area.  However,  all  the  barge  must  be  entirely  within  the 
dis^sal  zone  throughout  the  time  of  dredged  material  release. 


The  official  positioning  aid  will  be  variable  range  radar  (VRR).  The  following  radar 
reference  pouits  are  pressed: 

1.  Ferry  terminal  at  Mukilteo 

2.  Navy  pier  at  Mukilteo 

3.  Soudiem  tip  of  Gedney  Island 

4.  Bell  buoy  east  of  Gedney  Island  at  the  entrance  to  Port  Susan 

5.  Bell  buoy  west  of  the  mouth  of  the  Snohomish  River  and  north  of  the 
anchorage  area 

3.5  Site  Use  Reporting 


Disposal  site  users  will  be  required  to  complete  the  DNR  Site  Use  Log  (Figure  J- 
1)  for  each  use  of  the  disposal  site.  Copies  of  the  site  use  records  shall  be  submitted  to 
DNR  at  least  once  per  month.  Copies  of  the  records  shall  also  be  retained  on  the  tug 
for  one  noonth. 


Only  dredged  material  meeting  the  PSDDA  disposal  guidelines  may  be  disposed  of  at 
the  Port  Gardner  site.  Compliance  will  be  ensured  through  pre-dredging  testing  of 
dredged  material.  A  dredging  inspection  plan  will  be  prepared  by  Eulogy  to  (ferine 
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inspection  necessary  to  assinv  the  quality  of  material  sent  to  open-water  disposal. 
Edging  site  inspection  will  be  the  responsibility  of  Ecology  fcH*  non-Corps  projects. 
See  Mow  for  Cc^s  projects. 

Disposal  site  positioiing  accuracy  will  be  verified  by  DNR  for  each  use  on  a  spot- 
check  bai^.  DNR  inspection  of  positioning  accuracy  at  the  Pent  Gardner  site  mil 
noimally  be  dtme  through  die  use  of  shore-based  radv  with  occasional  site  visits. 

InspectitMi  of  dredging  and  disposal  site  positioning  for  Corps  projects  will  be 
conducted  by  the  Coips.  A  dredging  inspection  plan  will  be  piepiued  and  disposal  site 
user  records  be  l^t  in  the  same  manner  as  for  non-Co^s  projec^.  The  Corps 
will  send  allies  of  disposal  site  user  records  and  disposal  site  inspection  reports  to 
DNR. 


Copies  of  all  Ecology  and  Corps  dredging  site  inspection  plans  will  be  forwarded  to 
DNR  More  dredging  begins. 

3.7  Site  UscKcstrioipns 

There  are  no  blanket  restrictions  on  dredged  spoil  disposal  fm*  noise  or  navigation 
impacts  at  the  Port  Gardner  chsposal  site.  However,  individual  permits  may  be 
conditioned  for  these  or  other  factors. 

3.8  Environmental  Monitoring 

The  Port  Gardner  Disposal  Site,  having  a  site  center  depth  of  about  400  feet,  is  in 
a  relatively  flat,  generally  nondispersive  area  with  currents  that  are  weak  and  tend  to 
flow  southeast  to  northwest  at  depth. 


Table  J-1  summarizes  the  estimated  fifteen  year  monitoring  schedule  for  Port 
Gardner  which  should  receive  a  full  monitoring  study  within  thrw  years  of  initial  site 
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EXHIBIT  K 

NOISE  MONITORING  REPORTS 

HEASUREICNT  REPORT 
4  NILE  ROCK  OISPOSM.  SITE 
TUG  NALDO  ICASUREICNT 


f 


Prepared  for 

WESTERN  MARINE  CONSTRUCTION  INC. 


by 

MicHAa  R,  ymris  associates 


June  24,  1986 
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IN-mOOUCTION 


This  report  documents  sound  level  measurements  taken  on  June  23,  1986,  of 
the  4  Mile  Rock  Simulated  Disposal.  The  measurements  were  to  determine  the 
sound  levels  produced  by  Western  Marine  Construction  company's  Tug  Waldo 
at  the  closest  residential  receiver  location  and  certify  that  they  do  not 
exceed  the  53  dBA  criteria. 

MEASUREMENT  EQUIPICNT 

Bruel  &  KJaer  2209  Sound  Level  Mater 

Bruel  i  KJaer  4230  Calibrator  —  93.6  dBA  at  1000  Hz 

Bacharach  SI Ing  Psychrometer 

LOCATION 


The  measurements  were  taken  at  1970  Perkins  Lane,  the  nearest  residential 
area  directly  across  from  the  disposal  site.  The  measurements  were  taken 
4  feet  above  road  level  facing  the  water  In  78  degree  (F)  weather  and  60$ 
humidity.  The  wind  was  from  the  north  at  4  to  5  knots.  Visibility  was 
clear. 

MEASUREICNT  DATA 


A  sound  measurement  of  one  to  two  minutes  was  taken  on  the  equipment  that 
would  be  used  for  the  project.  All  measurements  are  Sound  Pressure  Levels, 
dB  re  2  micropascals,  and  are  A-welghted  to  comply  with  the  Washington  State 
Administrative  Code  173-60. 

The  equipment  for  the  disposal  operation  was  measured  from  the  following 
simulated  operations: 

1 .  Arriving  at  Site: 

a.  The  tug  twin  diesel  engines  were  on  full  power.  Tug  was  travelling 
In  a  northerly  direction. 

2.  Pulling  Away  from  Site: 

a.  The  tug  twin  diesel  engines  were  on  full  power.  Tug  was  travelling 
In  a  southerly  direction. 
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4  MILE  ROCK  DISPOSAL  SITE 
PASE  TWO 


The  results  of  the  ffleasurements  are  as  followst 


4  MILE  ROCK  niG  WM.DO  ICASUREMENT 


NOISE 

TIIC 

AV6  LEVa 

RANGE 

NOTES 

Cal  1  brat Ion 

12i30pm 

93.2 

dBA 

— 

Before  Test 

Amb 1 ent 

12:35 

45 

dBA 

42-65 

No  tugs  operating, 
but  occasional 
aircraft  &  ferry 
visible 

Note  1,  2 

Tug  Waldo 

12:40 

42 

dBA 

41-43 

Dumping 

Note  1 

Tug  Waldo 

1:00 

42 

dBA 

42-43 

Pul  1 Ing  Away 

Note  2,  3 

Notes I 

1.  Primary  background  noise  levels  were  produced  by  water  and  wind  (42-44 
dBA),  seagulls  (55  dBA),  Jet  aircraft  (65  dBA),  local  traffic  (49  dBA), 
large  pleasure  boat  (44  dBA). 

2.  Measurements  of  tug  entering  and  leaving  the  dump  site  are  appropriate 
for  the  path  used  by  tug  during  dumping  operation.  The  tug  entered  the 
site  from  the  south  and  left  In  a  southern  direction. 

3.  Noise  from  tug  arriving  and  departing  Is  barely  audible. 


( 
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DISCUSSION 


The  wind  was  from  the  north  at  4  to  5  knots.  The  same  equipment  could  produce 
higher  noise  levels  on  the  shore.  If  the  wind  was  gusting  from  the  disposal 
site  to  the  measurement  location.  However,  a  significant  Increase  In  noise 
levels  could  occur  without  exceeding  the  allowable  noise  levels  according 
to  the  state  ordinance.  It  Is  very  unlikely  that  the  equipment  tested  for 
the  operating  conditions  and  travel  paths  used,  would  ever  exceed  the  State 
Noise  Ordinance. 

The  primary  background  noise  was  produced  by  wind,  trees,  birds,  and  water. 
Seagulls  generated  50  to  55  dBA.  A  large  pleasure  boat  produced  44  dBA. 
Overhead  aircraft  produced  noise  levels  of  65  dBA. 

The  ambient  noise  levels  dominated  the  measured  levels.  Measured  sound  levels 
less  than  47  dBA  were  effected  significantly  by  the  ambient  noise  levels. 

The  direction  that  the  tugs  travel  to  and  from  the  disposal  site  will  effect 
the  sound  levels  measured.  The  measured  sound  levels  for  this  test  strictly 
apply  for  the  paths  taken  by  the  tugs  to  and  from  the  disposal  site.  It 
Is  possible  that  measured  noise  levels  could  Increase  substantially  If  the 
paths  of  the  tugs  carried  them  significantly  closer  to  the  shore. 

All  equipment  met  the  55  dBA  limit  set  by  WAC  173-60.  In  most  cases,  the 
operation  of  Tug  Waldo  was  Inaudible  or  barely  audible  at  the  measurement 
location. 


JOO 


MICHAEL  R.  YANTIS  .  '>OCIATES 

1 950  1 1 2th  Avenue  NE  Suite  201 
BELLEVUE.  WASHINGTON  98004 

Phone  454-4283 


JOO 

^i/p-A-T-TT-t  (AJA^I 

SHEET  NO . . ' - - 


,U  W5iM5*7^SliUy  'JJH 
'/KjC"rOM 

_ OF— - -  — 


CAtCULATEOBY. 


DATE  ~  ®  ^ 


CHECKED  BY - 

MAK*  ^ 


_ DATE _ _ 

ixj  Qrje>hc.QeL_y>rr^ 


2><s»o;witi  LpMCi^  (ScvJ/e<a*nCiD  F73>v<a 


l-Z-SrT  •  y4/rMT#rK.  1  CUT-AA^  SoUK*y 

loe-T-  '  6i7'’F’  Tl^AAp 

D/e-'/  Tirv^  priC.Arf\jr^.’ 

/-Jof^OitTx/  '.  4 

lAJ/Aiti:  /Joc-W  ^  ^-:S'AktC:‘TS 

e<^^iPKLexsr  1  e»  ^  t<  ■2-2<i>7  :^Q(usioo 

eh,A_uac.A^^  'Tti  "7^  ^ 

M-C  A^e  r  r\je*4'r 

^cXlAr^cW  t  /9C=ri  Pi^jC)t4S  LfLjoS. 

^/CMTT-CIK^ 


-T7m.iar 


/i-fo 


J^LS-S* 


AJtj-ft ;  CmChuC  cciHA^jftcrwrAl-r 
~ritCATt"ft. 

r-torr  •  eK»C.»jC3  ^  miMh*:f>~r' 

r*s.of=T^O<.5  fJicuu 

<  >'2.  yic.'s  AS<s* 

KJto'fr:;  ^.r^e>»C•4T■  KlOfSK’ 

r:9»>M 

C*  •^6  cJeKj  Lio^g: 

P<-K.h»<irc  /ftaAT-<5  -M  dCA. 

tJtrre ;  BtAEsJfGisooiJO 

uuMCS  ^  TAjTtJCi^  C7C.-  «.  4'fc^^ 

&/COS  e  STS'  deAv  5 
T«A#=?=»c.  &  -Z?  d^K.*  ^^srs  © 
69^  e|  fi-Aw,  « 


MrNSAjceo 

Doaa£J<.cct^ 


ViC> 


C-lC>4CLS 


-;><sE3W>c»  L.VI- 
.ajL-cL/^Ak. 


AfeTir;  -r^G.  fiA4RrM 
NoPtOuK  ^uUlt.  A/:iv, 
"TTo  "^nE . 


r>oAA.p«v6- 

TO&  ir>giw6- 


pxjUUfJG-  AmuAV 
TOS  (AJ  fCXJUU 


V'l  Ncpo  -TviS  (yJ/^ 
uorxt  tvuilJ  “ 

/t'NGwrS. 


-4Z-44 

aJcv-S^  y2> 

NjacvA<-4e 


ICASURENENT  REPORT 
4  MILE  ROCK  DISPOSAL  SITE 
BARSE  and  Tlfi  MEASUREMENT  1 1 1 


Prepared  for 
MANSQN  OONSTRUCTION 


by 

MIGKAa  R.  YANTIS  ASSXIATES 


June  1986 


K  -  6 


IKTRQOUCTION 


This  rsport  documents  sound  level  measurements  taken  on  Nay  29,  1966,  of 
the  4  Mile  Rock  Simulated  Disposal.  The  measurements  were  to  determine  the 
sound  levels  produced  by  Manson  Construction  Company  Barges  and  Tugs  at  the 
closest  residential  receiver  location  and  certify  that  they  do  not  exceed 
the  55  criteria. 

ICASUREMENT  EQUIPMENT 


Bruel  &  KJaer  2209  Sound  Level  Meter 

Bruel  &  KJaer  4230  Cal  Ibrator  93.6  dBA  at  1000  Hz  (for  all  locations) 
Bacharach  Sling  Psychroneter 

LOCATION 


The  measurements  were  taken  at  1970  Perkins  Lane,  the  nearest  residential 
area  directly  across  from  the  disposal  site.  The  measurements  were  taken 
4  feet  above  road  level  facing  the  water  In  70  degree  (F)  weather  and  59$ 
humidity.  The  wind  was  from  the  north  at  15  to  20  knots.  Visibility  was 
clear. 

MEASUREMENT  DATA 


A  sound  measurement  of  one  to  two  minutes  was  taken  separately  of  each  piece 
of  equipment  that  would  be  used  for  the  project.  All  measurements  are  Sound 
Pressure  Levels,  dB  re  2  mlcropascal s,  and  are  A-welghted  to  comply  with 
the  Washington  State  Administrative  C>>de  173-60. 

The  equipment  for  the  disposal  operation  was  measured  from  the  following 
simulated  operations: 

1.  Dumping  Operation: 

a.  The  tug  diesel  engine  was  on  Idle. 

b.  The  barge  diesel  engine  was  on  full  power. 

2.  Pulling  Away  Operation: 

a.  The  tug  diesel  engine  was  on  full  power. 

b.  The  barge  diesel  engine  was  off. 


Th«  results  of  th*  OMSurMonts  ar*  as  follwsi 


4  Bile  Barge  Msasures 

lent  III 

NOISE 

TIIC 

AV6  LEVEL 

RANGE 

NOTES 

Cal Ibratlon 

ItOOpe 

93.2dBA 

— 

Before  test 

Aeblent 

1t30 

41dBA 

38-70dBA 

No  tugs  or 
barges 

operating,  but 
occasional 
aircraft  4 
ferry  visible. 
Note  1 

Barge  155  & 

Tug  Margaret  M 

1t45 

4tdBA 

36-41 dBA 

Dueping,  Note  2 

Barge  155  4 

Tug  Margaret  M 

1(50 

37dBA 

37-38dBA 

Pul  lying  Away, 
Note  3,4 

Barge  154  4 

Tug  Eleer  M 

2i00 

38dBA 

37-36dBA 

Dueping,  Note  2 

Barge  154  4 

Tug  Eleer  M 

2t05 

38dBA 

37-36dBA 

Pul  lying  Away, 
Note  3,4 

Barge  Seaport 

4  Tug  Jeffery  M 

2tl0 

41dBA 

40-41 dBA 

Dueping,  Note  2 

Barge  Seaport 

4  Tug  Jeffery  M 

2t15 

41dBA 

40-41 dBA 

Pul  lying  Away, 
Note  3,4 

Notas: 

1.  FVImary  background  noise  levels  are  produced  by  wind,  birds 
(seaguis  50>55d6A),  water.  Jet  alrcraft(70dBA). 

2.  The  noise  free  the  dueping  operation  Is  Inaudib'e. 

3.  Maasureeents  of  tug  noise  entering  and  leaving  the  dump  site  are 
appropriate  for  the  path  used  by  the  tug  during  dueping  operation.  The 
tugs  entered  the  site  free  the  south.  They  left  In  a  south  westerly 
direction. 

4.  Noise  frcai  tug  departing  Is  barely  audible. 
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DISCUSSION 

Th«  vind  was  fro*  th«  north  at  15  to  20  knots*  Tha  taaa  aqulpaant  could 
produca  higher  nolsa  lavals  on  tha  shore*  If  tha  vInd  was  gustlng  from  tha 
disposal  site  to  tha  aaasurssMtnt  location.  Hcaavar*  a  significant  Incraasa 
In  nolsa  levels  could  occur  without  exceeding  the  allowable  noise  levels 
according  to  tha  state  ordinance*  It  Is  vary  unlikely  that  the  equipeent 
tasted  for  the  operating  conditions  and  travel  paths  used*  would  ever  exceed 
the  State  Noise  Ordinance. 

The  prieary  background  noise  was  produced  by  wind*  trees*  birds*  and  watsr* 
Seagulls  generated  50  to  55  dBA.  Oveiiiead  aircraft  produced  noise  levels 
of  70  dBA. 

The  sablent  nolsa  levels  deal  noted  the  eeasnred  levels  for  the  dueping 
equlpeent.  Measured  sound  levels  less  than  47  dBA  ware  affacted 
significantly  by  the  aablent  nolsa  levels* 

The  direction  that  the  tugs  travel  to  and  froa  tha  disposal  site  will  effect 
the  sound  levels  aeasured.  The  aeasured  sound  levels  for  this  test  strictly 
apply  for  the  paths  taken  by  the  tugs  to  and  froa  tha  disposal  site.  It 
Is  possible  that  aeasured  noise  levels  could  Increase  substantially  If  the 
paths  of  the  tugs  carried  thaa  significantly  closer  to  the  shore* 

All  equipaant  aet  the  55  dBA  Halt  set  by  VAC  I72M10.  In  aost  cases*  tha 
operation  of  the  tug  and  barges  was  Inaudible  or  barely  audible  at  the 
aeasurvent  location. 
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ICASUREICNT  REPORT.  4  MILE  ROCK  DISPOSAL  SITE 
MICHAEL  R.  YAHTIS  ASSOCIATES 
JANUARY  24.  1986 


INYROOUCTION 


This  rsport  docuMots  Bound  IbvbI  ■MsuroMnts  takon  on  January  21.  1966. 
of  tha  4  Mila  Rock  Slaulatad  Disposal.  Tha  aaasuroRants  vara  to  datanolna 
tha  sound  I  avals  producad  by  aach  placa  of  oiaehlnary  at  tha  closast 
rasidantlal  racalvar  location  and  cartlfy  that  they  do  not  axcaad  tha  99 
dBA  critarla. 

ICASUREMENT  EQUIPICNT 


Brual  I  KJaar  2209  Sound  Laval  Matar 

Brual  A  KJaar  4230  Cal  tbrator  —  93.6  dB  at  1000  Hz 

(for  all  locations) 

LOCATION 


Tha  aaasuraaants  vara  takan  at  1970  Parkins  Lana*  tha  naarast  rasidantlal 
araa  dtractly  across  fros  tha  disposal  sita.  Tha  Baasuramants  vara  takan 
4  faat  abova  road  I  aval  faefns  tha  vatar  In  90  daoraa  (F)  vaathar  and  90K 
huBldtty.  Tha  wind  vas  cala.  Visibility  vas  claar.  although  tha  sky  vas 
partly  cloudy. 

lEASUREMENT  DATA 


A  sound  naasurenent  of  ona  to  two  alnutas  vas  takan  saparataly  of  aach  placa 
of  aqulpaant  that  vould  ba  usad  for  tha  projact.  All  aaasuraiMnts  ara  Sound 
^assura  Lavals.  d6  ra  2  ulcropascal s.  and  ara  A>valghtad  to  comply  vlth 
tha  Nashington  Stata  Adolnistrativa  Coda  173-60. 

Tha  aquipmant  for  tha  disposal  oparatlon  vas  maasurad  from  tha  fol loving 
slmulatad  oparatlonst 

t.  Dumping  Oparatloni 

a.  Tha  tug  diasal  angina  vas  on  Idla. 

b.  Tha  barga  alactric  motor  vas  on  full  povar. 

2.  Pulling  Avay  Oparatloni 

a.  Tha  tug  diasal  angina  vas  on  full  povar.  dominating  tha  sound  laval 
raadings. 

b.  Tha  barga  alactric  motor  vas  off. 
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Tha  results  of  tha  aaasuraaants 

are  as  folloust 

NOISE  SOURCE 

TIIC 

AYE  LEVEL 

RANGE 

NOTES 

Cal Ibratlon 

2t00pa 

93.8  dBA 

— 

Before  test 

Aablant 

2t09pa 

43.5  dBA 

43.5-57  dBA 

No  tugs  or 
barges 

operating,  but 
occasional 
aircraft  A 
ferry  visable. 
Note  1 

Barge  Sidney  1 
Tug  Margaret  M. 

2t10pa 

44.0  dBA 

44.0  «A 

Duaplng,  Note  2 

Barge  Gardner  t 
Tug  Margaret  M« 

2t20pa 

46.0  dBA 

46.0  ^ 

Duaplng,  Note  2 

✓Tug  Margaret  M. 

2t30pa 

45.9  dBA 

45.9  dBA 

Pulling  Auay, 
Notes  3,  4 

Notes  { 


1.  A  distant,  constant  notsa  Is  producing  tha  43.9  dBA  asblant. 

2.  Tha  nolsa  frea  tha  duaplng  oparatlon  Is  Inaadible. 

3.  Maasursnants  of  tug  nolsa  antaring  and  leaving  tha  dump  site  represent 
tha  path  used  by  tha  tug  during  duaplng  oparatlon.  Tha  tug  entered  tha 
site  froa  southuast.  It  left  north,  than  headed  In  a  south  uastarly 
direction. 


4.  Notsa  froa  tug  departing  Is  barely  audible,  occasionally 
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DISCUSSION 


Th«  witid  was  cala*  and  had  no  affact  on  tha  Baaauraaantt.  Tha  swa  aqulpnant 
could  produca  htghar  nolsa  lavals  on  tha  ahora*  If  tha  wind  blows  froa  tha 
disposal  atta  to  tha  maasuramant  location.  Hoaavar*  a  significant  Incraasa 
In  nolsa  lavals  could  occur  without  axcaadlng  tha  allowabla  nolsa  lavals 
according  to  tha  stata  ordtnanca. 

Tha  wblant  nolsa  laval  was  constant  at  43.5  to  45  dBA.  Although  thara  vara 
no  othar  constant  sourcas  of  nolsa  that  vara  apparant,  tha  fact  that  It  was 
constant  and  highar  than  pravlous  aaasursswnts  at  tha  saaa  location  suggasts 
that  a  distant  nolsa  sourca  was  oparating  and  craating  a  aajorlty  of  tha 
aablant  nolsa  aaasurad.  In  all  casas,  tha  aablant  nolsa  laval  doalnatad 
tha  aaasurad  nolsa  lavals  for  tha  dumping  aquipaant.  Sound  laval  aanBirasanti 
lass  than  47  dBA  vara  affactad  significantly  by  tha  aablant  nolsa  lavals. 

Tha  diractlon  that  tha  tugs  traval  to  and  frcai  tha  disposal  sita  will  affact 
tha  aound  lavals  aaasurad.  Tha  aaasurad  sound  lavals  for  this  fast  strictly 
apply  for  tha  paths  takan  by  tha  togs  to  and  froa  tha  disposal  sIta.  It 
Is  possibla  that  aaasurad  nolsa  lavals  could  Incraasa  substantially  If  tha 
paths  of  tha  tugs  carriad  thaa  significantly  closar  to  tha  shorn. 

All  aquipaant  aat  tha  55  dBA  Halt  sat  by  VAC  ITS^dO.  In  most  casas*  tha 
oparatlon  of  tha  tog  and  bargas  was  Inaudibla  or  baraly  audlbla  at  tha 
aaasuraaant  location. 
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SURVEYS  •  ENGINEERING  •  DESIGN  •  FABRICATION  •  INSTALLATION 

January  14,  1986 


H Powe rs '■  Inc 
=r*.>5659  40th  West 

Seattle ,  Washington  98199 


Attention!  Mr.  Albert  Powers 


Subject  I  Noise  Survey  for  Barge  named  Brusco  jj^lOl 
Dear  Mr.  Powers, 


Second  noise  survey  was  taken  at  2t00  P.M. 
near  4  mile  rock  at  lower  Magnolia  Bluff  on 
Tuesday,  January  14,  1986.  ,  - 

Noise  reading  taken  before  you  arrived  was 
48dba  at  50  yards  off-shore  and  50  dba  at  15  yards 
off-shore .  When  barge  was  operating  there  was  no 
measurable  noise  increase. 
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SURVEYS  •  ENGINEERING  •  DESIGN  •  FABRICATION  •  INSTALLATION 

January  6,  I986 


A.  H.  Powers,  Inc. 

5659  ^Oth  Avenue  West 
Seattle,  Washington  98I89 

Attention;  i.ir.  Albert  Powers 

Subject:  hoise  Survey 

Dear  Mr.  Powers, 

Relow  are  the  noise  readings  and  pertinent 
information  needed  per  your  requests 

Locations  4  Mile  Rock  below  Magnolia  Bluff 

Time  of  Days  8s 00  A.M.  -  8s 30  A.M, 

Type  of  Equipment  in  questions 

Tugs  Double  Eagle  -  20’  x  60’ ,  800  HP  Black 
Hull-Yellow  i  Green  Terex  Loader 
^^72-31*  3  cylinder 


Noise  readings  were  taken  by  a  Scott  sound  level 
meter,  Type  452  ANSI  Type  2  SI. 4. 

Ambient  noise  levels  measured  before  equipment  was 
in  place  v;ere  as  follows  measured  in  the  dba  scales 

Before  55  dba,  4o  feet  from  shore,  incoming  waves 
measured  intermediatly  at  57  dba  to  60  dba.  While 
both  the  tug  and  the.  Terex  Loader  were  operating, 
there  was  no  measurable  increase  in  the  noise  levels. 


The  equipment,  when  measurements  v/ere  taken,  were 
1/2  mile  off  shore.  The  requirements  state  they  would  be 
operating  at  3/4  of  a  mile,  but  this  distance  v/as  not 
obtainable  because  of  heavy  traffic  in  the  area.  However, 
this  distance  is  mucli  closer  to  shore  than  Lhc  equipment 
v/ill  actually  be  operating. 

Bes-t-^egards , 

Rod  Sannes 


RS  s  gm 

2115  S.W.  152nd,  Snattle,  WA  9R1G6  /  ^enttl|  ^(206)  248  0141  Portland  (503)  238-1200 
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ICASURCPCNT  REPORT,  4  MILE  ROCK  OISPOSM.  SITE 

NICHAa  R.  YMrnS  ASSOCIATES 

NOVEieER  15,  1985 

^  • 


INTROOUaiQN 

This  rsport  dociaients  sound  lovsl  ■Msuransnts  taken  on  Novoaber  14,  1965, 
of  the  4  Nile  Rock  Slaulated  Disposal.  The  aeasuraaents  sere  to  detenine 
the  sound  levels  produced  by  each  piece  of  oachlnery  at  the  closest 
residential  receiver  location  and  certify  that  they  do  not  exceed  the  55 
dBA  criteria. 

ICASUREHENT  EQUIPICNT 

Bruel  &  KJaer  2209  Sound  Level  Meter 

Bruel  a  KJaer  4230  Cal Ibrator  —  93.6  dB  at  1000  Hz 

(for  all  locations) 

LOCATION 

The  eeasureffients  were  taken  at  1970  Perkins  Lane,  the  nearest  residential 
area  directly  across  froa  the  disposal  site.  The  aeasureaents  were  taken 
4  feet  above  road  level  facing  the  water  In  40  degree  (F)  weather  and  75f 
hualdtty.  The  wind  was  south  westerly  froa  0  to  5  aph  and  the  visibility 
was  clear. 

ICASUREMENT  DATA 

A  sound  aeasurement  of  one  to  two  alnutes  was  taken  separately  of  each  piece 
of  equipaent  that  would  be  used  for  the  project.  All  aeasureaents  are  Sound 
Pressure  Levels,  dB  re  2  alcropescal s,  and  are  A-welghted  to  coaply  with 
the  Washington  State  Adalnistrative  Cc^  173-60. 

The  equipment  for  the  disposal  operation  was  aeasured  froa  the  following 
slauleted  operatlonsi 

1.  Dumping  Operation: 

a.  The  tug  diesel  engine  was  on  Idle. 

b.  The  barge  diesel  engine  wes  on  full  power,  dcalnattng  the  sound  level 
*  readings. 

2.  Pulling  Away  Operation: 

a.  The  tug  diesel  engine  was  on  full  power,  dominating  the  aowd  level 
readings. 

b.  The  barge  diesel  engine  was  on  Idle. 


leao  - 1  tatii  am.  N.e.,  Suii*  zoi 
awNMM.MrA9aoo4 


thsT  available  to  DTIC  do©*  pot 
poaaft  hiUf  legibl©  lepiodaoHon 
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Tha  rasults  of  tha  i 

laasuraMnts 

ara  as  fol lavsi 

NOISE  SOURCE 

TIIC 

MTE  LEVa 

RANGE 

NOTES 

Calibration 

ft  10m 

9B.i  4BA 

— 

Bofora  tost 

Ai*I*nt 

9t12M 

42.9  dBA 

49.2  dBA 

No  tugs  or 

Bargas  Oparating 

*^Barg*  #94  and 
^  Tag  Jaffry  M. 

9t29M 

42.9  dBA 

42.9  «A 

DMpIng*  Not*  1 

Aoblant 

9t27M 

44  dBA 

44  AA 

Pul  1 Ing  Avay* 
Nota  2*  3 

'^Barga  #99  and 
^  Tug  Eloar  N. 

9t34M 

42.5  dBA 

42.9  «A 

Duaplng*  Not*  1 

Aoblant 

9t3SM 

42.9  dBA 

42.9  dBA 

Pul  1 Ing  Avay* 
Nota  2*  3 

Barga  Basalt  t 
^  Tug  Gladys  M. 

9t49M 

49  dBA 

44>47  dBA 

Diaiping*  Not*  1 

Ai^lant 

9i49m 

51  dBA 

49-99  dBA 

Pul  1 Ing  Avay* 
Not*  2*  3 

Cal Ibratlon 

9i97m 

93.8  dBA 

.i. 

Aftar  Tast 

NofMi 

1.  Barg*  #94  and  #59  hava  kaan  aodlflad  to  raduc*  nolsa)  cabins  hav*  boon 
Itnod  with  2  Inch  styrofoan,  plus  ovarsizad  aufflars  hav*  baan  Installad 
on  anginas. 

2..  Maasurasants  of  tug  nolsa  antarlng  and  laaving  tha  dump  sita  raprasant 
tha  path  usad  by  tha  tugs  during  duaplng  oparstlon.  Ail  thraa  tugs 
antarad  tha  sIta  froa  sauth  vast.  Tha  Jaffry  M.  and  tha  Elaar  M.  I  aft 
sIta  In  a  south  vastarly  dtractlon.  Tha  Gladys  N.>s  dapartura  vas  to 
tha  East*  haadlng  tovards  ahara*  than  changad  haading  to  tha  south  vast. 

3.  Tha  tug  Jaffry  N.  and  tha  tug  Elaar  M.  hava  catarplllar  diassi  anginas. 
Tha  tug  Gladys  M.  has  a  G.M.C.  DIasal  Englna. 
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DISCUSSION 


Hiring  Hm  MasirrMnts,  tli«  wind  vm  bloving  fna  •  south  vsstsrly  diroctlon* 
which  was  ^rpsndlcalar  to  the  path  of  ffio  sound  brtvasn  tbs  disposal  sits 
and  our  Mssursaant  location.  Thsrsfors*  tbs  wind  has  vary  Itttia  affact 
on  tha  sound  lavals  aaasurad.  It  Is  posstbla  that  fba  sum  aquipaant  would 
produca  htghar  lavals  on  tha  Miora*  If  tha  wind  was  bloving  froa  tba  disposal 
sita  to  tha  aaasuraaant  location.  Howavar*  with  fba  axcaptlon  of  tba  tug 
Gladys  M.,  a  significant  Incraasa  In  nolsa  lavals  could  occur  without 
UMcaadlng  tha  allowabla  nolsa  lavals  according  to  tha  stats  ordinanoa. 

Tha  aablant  nolsa  I  aval  was  constant  at  42  to  45  dBA.  Although  thara  vara 
no  othar  souross  of  nolsa  that  wars  apparant»  tba  fact  that  It  was  constant 
and  highar  than  pravlous  aaasuruMnts  suggasts  that  a  distant  nolsa  souroa 
was  oparating  and  craating  a  aajorlty  of  tha  aablant  nolsa  naasurad.  In 
aost  casas,  tha  aablant  nolsa  laral  contrlbutad  to  tba  aaasurad  nolsa  lavals 
for  tba  diaiptng  aquIpMnt.  Sound  laval  aaasuraMnts  lass  than  45  dBA  wars 
affactad  significantly  by  tha  aablant  nolsa  lavals. 

Tha  diractlon  that  tha  tugs  traval  to  and  froa  tha  disposal  sits  will  affact 
tha  sound  lavals  aaasurad.  Tha  aaasurad  sound  lavals  for  this  taut  strictly 
apply  for  tba  paths  takan  by  tha  tugs  to  and  froa  tha  disposal  sIta.  Tha 
Gladys  N.  had  a  nolslar  angina  than  tha  pravlous  two  tugs#  but  It  also  taft 
tha  disposal  sita  at  a  diractlon  that  brought  It  Initially  closar  to  tha 
shora.  Although  It  did  not  stay  on  that  diractlon  long#  tba  fact  that  It 
axitad  tha  disposal  sits  on  tha  naar  si  da#  rathar  than  tha  far  si da#  Incrasasd 
Its  nolsa  lavals  as  naasurad  on  tha  shorn.  It  Is  possibla  that  naasurad 
nolsa  lavals  could  Incraasa  substantially  If  tha  paths  of  tba  tugs  carrlad 
than  significantly  closar  to  tha  shora. 

All  aquipnant  nat  tha  55  dBA  Halt  sat  by  VAC  173-40.  In  nost  casas#  tba 
oparatlon  of  tha  tugs  and  bargas  was  Inaudible  or  bsraly  audibla  at  the 
naasuranant  location. 
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SURVEYS  •  ENGINEERING  •  DESIGN  •  FABRICATION  ■  INSTALLATION 


October  10,  1986 


Brusco  Tug  &  Barge 
P.O.  Box  1060 

Longview,  Washington  98632 


ROIU. 

BREML. 


Attentioni 


Mr.  Henry  Brusco 


■86  ocr 


A 


15  pl2:05 


Subjects 


Noise  Survey  for  Ref.  Disposal 
Permit  No.  9645-131 


Dear  Mr.  Brusco, 

Below  are  the  noise  readings*  and  pertinent 
information  needed  per  your  request. 

Locations  4  Mile  Rock  below  Magnolia  Bluff 

Time  of  Days  10:30  A.M.  -  llsOO  A.M.,  Oct.  10,  1986 


Type  of  equipment  in  questions 

Tugs  Donna  Foss  #522088 

Barges  names:  Brusco  #100,  #252611 

and 

Brusco  #101, #254401 

Noise  readings  were  taken  by  a  Scott  sound  lev^l 
meter.  Type  452  ANSI,  Type  2  SI. 4. 

Ambient  noise  levels  measured  before  equipment  was 
in  place  were  as  follows,  measured  in  the  dba  scale. 

Before  45-4?  dba  4o  feet  from  shore  incoming  waves 
measured  intermediately  at  48  dba  to  53  dba. 


While  both  the  tug  and  barges  were  simulating  dump 
procedures,  there  was  no  measurable  increases  in  noise 
levels . 


2115  S.W.  152nd,  Seattle,  WA 


98166  /  Seattle  (206)  248-0141 
K  -  18 


Portland  (503)  238-1200 


October  10,  1986 
Page  Two 

The  weather  conditions  were  clear  and  dry  with 
winds  from  the  Northwest  approximately  18-20  knotts. 

Best  regards,  | 

^od  Sannes 

RSigm 
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(206)  454  4283 


1950  t12th  Ave  N  E  Suite  ?0i 
Bellevue.  WA  98004 


HEASUREHENT  REPORT.  4  MILE  ROCK  OtSPOS^  SITE 
HICHAa  R.  Y/MTIS  ASSOCIATES 
Septamber  20.  1985 


MICHAEL  R.  YANTIS  ASSOCIATES - 

Coiihulting  in  Acoustics  .tnd  Vibration 


INTRODUCTION 

This  report  documents  sound  level  measurements  taken  on  September  18.  1985 
of  the  4  Mile  Rock  simulated  disposal*  The  measurements  were  to  determine 
the  sound  levels  produced  by  each  piece  of  machinery  at  close  residential 
receiver  location  and  certify  that  they  do  not  exceed  the  55  dBA  criteria. 

ICASUREMENT  EQUIPMENT 


Bruel  &  KJaer  2209  Sound  Level  Meter 

Bruel  A  KJaer  4230  Cal Ibrator  -  93.6  dB  at  1000  Hz 

(for  all  measurements) 

LOCATION 


The  measurements  were  taken  at  1970  Perkins  Lane,  nearest  residential  area 
directly  across  from  the  disposal  site.  The  measurement  was  taken  4  feet 
above  road  level  facing  the  water  In  49  degree  (F)  weather  and  99^  humidity. 
The  wind  was  north  easterly  from  8  to  13  mph  and  the  fog  reduced  the 
visibility  to  Just  being  able  to  see  the  site. 

CAt^f  Ja  9 A**'  l/’Tih-r 

StA)  , 
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MEASUREMENT  DATA 


A  sound  measurement  of  one  to  two  minutes  was  taken  separately  of  each  piece 
of  equipment  that  would  be  used  for  the  project.  All  measurements  are  Sound 
Pressure  Levels,  dB  re  2  micropascals  and  are  Arwelghted  to  comply  with  the 
Washington  State  Administrative  Code  173-60.  The  results  of  the  measurements 
are  as  fol lows: 


NOISE  SOURCE 

TIKE 

AV6  LEVEL 

RANGE 

NOTES 

Ambient 

10:15  m 

35 

34-35 

BASALT  (barge) 

10:25  am 

50 

44-55 

(1) 

ORIENT  (barge) 

10:50  am 

39 

38-39 

BONITA  (barge) 

10:55  am 

38 

38 

NORTHERN  BRAVE  (tug) 

11:00  am 

42 

42 

3  barges  A  tug 

11:05  on 

39 

39 

FOSS  1-40  (barge) 

11:15  am 

45 

42-43 

(2) 

RUBY  6  (tug) 

11:20  AM 

42 

40-43 

HELEN  S  (tug) 

11:30  am 

42 

42 

(3) 

RUBY  11  (tug) 

11:35  am 

45 

45 

Notes: 

1.  Maximum  level  of  58  for  very  short  time.  Wind  at  12  mph.  Fog 
almost  gone. 

2.  Wind  to  13  mph. 

3.  Tug  not  audible  over  background  noise. 
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DISCUSSION 


The  wind,  fog,  and  humidity  somewhat  altered  the  sound  levels  that  were 
measured.  The  wind,  by  blowing  almost  directly  from  the  source  to  the 
receiver  made  the  wind  gradient  a  worst  case  condition.  Had  the  wind  blown 
In  the  opposite  direction,  the  sound  levels  would  have  been  decreased. 

The  fog  tends  to  aid  sound  transmission.  "It  Is  commonly  said  that  on  days 
of  light  fog  or  precipitation,  sound  carries  remarkably  well.  While  this 
observation  Is  true.  It  Is  not  attributable  to  any  remarkable  acoustic 
property  of  fog  or  rain,  but  to  secondary  effects.  During  light 
precipitation,  the  gradients  of  temperature  and  wind  (measured  vertically 
above  the  ground)  tend  to  be  small  so  that  the  sound  'carries'  farther 
outdoors  than  on  a  sunny  day  with  the  attendant  micrometeorol ogical 
tnhomogenel ties  resulting  from  the  sun's  heating.  Another  factor  that 
contributes  to  this  observation  Is  background  noise  level.  When  there  Is 
fog,  the  noise  of  traffic,  birds,  aircraft,  children,  and  other  outdoor 
activities  diminishes  appreciably."  (Beranek,  LL,  Noise  and  Vibration. 
McGrair-HIII  Company,  1971.) 

The  99%  humidity  also  made  the  measurement  a  worst  case  since  high  humidity 
reduces  the  attenuation  caused  by  air  absorption.  (Beranek,  LL,  Noise  and 
Vibration.  McGraw-Hill  Compay,  1971.) 

When  the  lower  measurements  (below  40  dBA)  were  taken.  It  was  difficult  to 
discern  the  equipment  noise  from  the  ambient  noise.  Since  the  two  levels 
were  so  close,  the  ambient  noise  likely  added  at  least  3  dB  to  the  equipment 
noise.  The  measured  levels  over  40  dBA,  however,  were  loud  enough  compared 
to  the  ambient  level  that  the  ambient  level  did  not  effect  It  and  the 
equipment  noise  was  distinguishable. 
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The  Shoreline  permit  for  the  4-MIIe  Rock  disposal  site  required  that  the 
operation  not  exceed  S5  dBA  and  that  each  piece  of  equipment  not  exceed  55 
dBA.  All  vessels  except  the  BASALT  barge  are  well  within  the  given  criteria 
as  seen  In  the  previous  table.  The  BASALT,  although  varying  from  44-55  dBA, 
had  maximums  of  57-58  dBA  for  a  few  seconds.  The  WAC  173-60  and  the  City 
will  allow  a  5  (fiA  Increase  for  15  minutes  In  an  hour,  10  dBA  Increase  for 
5  minutes  In  an  hour,  and  15  dBA  Increase  for  1  1/2  minutes.  Since  the 
projected  dumping  time  for  the  BASALT  Is  15  minutes,  and  since  these  higher 
noise  levels  (55-58  dBA)  occur  for  a  relatively  short  time  during  the  dumping, 
all  of  the  equipment  will  meet  the  Shoreline  permit  criteria  If  the  disposal 
does  not  occur  at  night  In  accordance  wth  the  Dredged  Material  Disposal 
Equipment  Noise  Affidavit. 


EXHIBIT  L 


CORPS  OF  ENGINEERS  404(b)(1)  PROCEDURES  AND 
POLICIES  ON  MIEOGING  AND  DREDGED  MATERIAL  DISPOSAL 


Introduction.  Navigable  waterways  of  the  United  States  have  and  will  continue 
to  play  a  vital  role  In  the  Nation's  developeent.  The  Corps,  In  fulfilling 
Its  mission  to  maintain.  Improve,  and  extend  these  waterways,  Is  responsible 
for  the  dredging  and  disposal  of  large  volumes  of  sediment  each  year.  Nation¬ 
wide,  the  Corps  dredges  about  230  million  cubic  yards  (c.y.)  In  maintenance 
and  about  70  million  c.y.  In  new  dredging  operations  annually  at  a  cost  of 
about  i450  million.  In  addition,  100-150  million  c.y.  of  sediments  dredged  by 
others  each  year  are  subject  to  permits  issued  by  the  Corps.  In  accomplishing 
Its  national  dredging  and  regulatory  mission,  the  Corps  has  conducted  exten¬ 
sive  research  and  development  In  the  field  of  dredged  material  management. 
Regulations,  policies  and  technical  guidance  prepared  and  used  by  the  Corps 
are  based  on  operating  experience  and  results  from  extensive  research  pro¬ 
grams.  Federal  expenditures  on  dredged  material  research  have  cumulatively 
exceeded  ilOO  million.  Corps  policy  Is  evolving  as  dredged  material  research 
provides  a  better  understanding  of  the  environmental  impacts  that  can  be 
anticipated  from  dredging  and  dredged  material  disposal.  Evolving  Corps 
national  policy  Is  reflected  In  the  proposed  regulation  for  Corps  operation 
and  maintenance  dredging  of  Federal  navigation  projects  (51  Fed.  Reg.  19694) 
and  In  the  final  rule  for  the  Corps'  regulatory  program  published  12  January 
1987  (33  CPR  Parts  320-330). 

This  chapter  describes  standard  Corps  policies  with  regard  to  the  disposal  of 
dredged  material  which  provides  for  the  least  costly  alternative,  consistent 
with  sound  engineering  practices  and  appropriate  environmental  quality  stan¬ 
dards.  The  details  of  the  dredged  material  testing  and  test  Interpretation 
guidelines  are  Included  In  the  Evaluation  Procedures  Technical  Appendix. 

Corps  Authorities  and  Responsibilities.  The  Corps  has  responsibility  for  all 
dredged  material  disposal  activities  that  occur  within  waters  of  the  United 
States.  The  Corps  responsibility  Involves  review  of  some  10,000-30,000  permit 
applications  each  year  as  well  as  appropriate  maintenance  of,  and  Improvements 
to,  the  25,000-mlle  congresslonally  authorized  Federal  navigation  system 
serving  42  of  the  50  states. 

Section  404  requires  the  Corps  to  evaluate  the  proposed  discharge  of  dredged 
material  Into  waters  of  the  United  States  in  accordance  with  the  Section 
404(b)(1)  Guidelines  (the  Guidelines).  Requirements  of  other  Federal  laws  may 
also  apply. 

The  Guidelines  require  compliance  with  several  conditions  prior  to  allowing 
disposal  of  dredged  material  In  waters  of  the  United  States.  Compliance 
required  the  avoidance  of  "unacceptable  adverse  effects"  to  the  aquatic 
environment.  The  Guidelines  specify  four  conditions  of  compliance  ("restric¬ 
tions  (m  discharge"  per  40  CFR  230.10): 
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1.  There  Is  no  other  practicable  alternative  that  would  have  less  adverse 
Impact  on  the  aquatic  environment. 

2.  The  disposal  will  not  result  In  violations  of  applicable  water  quality 
standards  after  consideration  of  dispersion  and  dilution  (40  CFR  230.10(b)(1)), 
toxic  effluent  standards,  or  marine  sanctuary  requirements,  nor  will  it  jeo¬ 
pardise  the  continued  existence  of  threatened  or  endangered  species. 

3.  The  disposal  will  not  cause  or  contribute  to  significant  degradation 
of  the  waters  of  the  United  States. 

4.  All  appropriate  and  practicable  steps  have  been  taken  to  minimise 
potential  adverse  Impacts  of  the  discharge  on  the  aquatic  environment. 

Findings  for  compliance  with  condition  No.  2  are  based  in  large  part  on  water 
quality  standards. 

The  findings  of  compliance  with  condition  No.  2  are  to  be  based,  in  part,  on 
"evaluation  and  testing"  of  the  proposed  dredged  autterial  disposal  on  the 
aquatic  environment  (40  CFR  230.11).  Per  the  Guidelines  (40  CFR  230.61), 
specific  evaluation  procedures.  Including  chemical  and  biological  tests  to 
determine  compliance  with  the  Guidelines  and  State  water  quality  standards, 
are  used  by  the  Corps. 

The  Corps  final  decision  on  any  proposed  dredged  material  disposal  activity, 
however,  must  be  based  on  a  broad  public  Interest  review  which  not  only 
considers  Inforisatlon  derived  from  chemical  and  biological  tests  but  which 
also  considers  an  evaluation  of  the  probable  Impact,  Including  cumulative 
Impacts  of  the  proposed  activity,  on  the  public  Interest.  In  addition, 
embodied  within  this  public  Interest  review,  is  a  Corps  requirement  to  ensure 
that  the  substantive  concerns  of  over  30  Federal  environmental  laws.  Executive 
Orders  (EO's),  etc.,  are  properly  addressed,  idienever  applicable.  These 
Include  the  Coastal  Zone  Management  Act,  the  Marine  Protection,  Research,  and 
Sanctuaries  Act,  the  Endangered  Species  Act,  the  Fish  and  Vflldllfe  Coordi¬ 
nation  Act,  EO  11990  (Protection  of  Wetlands)  and  EO  11988  (Floodplain 
Management).  While  each  of  these  Federal  Statutes  (Including  the  CWA)  Is 
generally  resource  specific  In  regard  to  environmental  protection,  the  Corps 
public  Interest  review  necessitates  full  consideration  of  all  relevant 
Information  before  rendering  a  decision. 

The  benefits  which  reasonably  may  be  expected  to  accrue  from  the  proposal  must 
be  balanced  against  Its  reasonably  foreseeable  detriments.  All  factors  which 
may  be  relevant  to  the  proposed  activity  will  be  considered. 

The  Corps'  (District  Engineer's)  final  decision  will  reflect  the  national 
concern  for  both  protection  and  utilization  of  Important  resources.  As  such, 
the  Corps  Is  neither  a  proponent  or  opponent  of  dredging  projects,  but 
considers  the  merits  of  each  on  a  case-by-case  basis. 
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Corpe  Policy.  The  Corps,  as  agency  policy,  utilizes  a  standard  philosophy  and 
process  in  evaluating  proposed  dredged  aaterlal  disposal  activities  relative 
to  the  general  public  Interest.  This  process  Is  Intended  to  meet  environ¬ 
mental  requirements  at  the  least  cost  within  a  consistent  national  framework. 
The  standard  provides  a  reference  point  for  Corps  field  offices  In  addressing 
regional  Issues  In  dredged  material  management.  Its  Intent  Is  to  ensure  a 
necessary  level  of  national  consistency  In  the  manner  In  which  Individual 
proposals  for  dredged  material  disposal  are  evaluated  (e.g.,  testing  proce¬ 
dures)  and  undertaken,  while  also  ensuring  a  necessary  level  of  flexibility  by 
the  Corps  field  offices  to  account  for  region-specific  considerations.  How¬ 
ever,  significant  deviations  from  this  national  testing  and  evaluation 
guidance  requires  consideration  of  cost,  utility  of  Inf oration  and  full 
technical  explanation  and  documentation  In  the  404(b)(1)  evaluation. 

For  dredging  projects.  It  Is  the  Corps  responsibility.  In  developing  dredged 
material  disposal  alternatives,  to  consider  all  facets  of  the  dredging  and 
disposal  operation.  Including  technically  appropriate  test  and  evaluation 
procedures,  cost,  engineering  feasibility,  overall  environmental  protection, 
and  the  no  dredging  option.  The  alternative  selected  by  the  Corps  should  be 
the  least  costly  alternative,  consistent  with  sound  engineering  and  scientific 
practices  and  meeting  applicable  Federal  environmental  statutes.  This  Is 
being  proposed  as  the  Federal  Standard  (51  Fed.  Reg.  19694). 

The  following  paragraphs  summarize  the  manner  In  which  the  Corps  Implements 
its  policies  In  evaluating  dredging  projects. 

a.  Permit  Activities.  The  applicant  for  a  Section  404  permit  will 
receive  guidance  from  the  Corps  as  the  permitting  authority  (40  CFR  230.61) 
concerning  appropriate  tests  and  evaluation  procedures  that  will  be  applied  to 
material  proposed  for  dredging.  This  guidance  will  be  In  compliance  with  the 
Section  404(b)(1)  Guidelines. 

b.  Federal  Projects.  For  Federal  projects,  the  Corps  Is  required  to  use 
the  Section  404(b)(1)  Guidelines  to  determine  the  appropriate  test  and  evalu¬ 
ation  procedures  for  delineating  the  least  costly,  environmentally  acceptable 
disposal  alternative  as  well  as  to  demonstrate  compliance  with  applicable 
State  water  quality  standards. 

The  Corps  submits  Its  findings  concerning  project  compliance  with  the  404 
Guidelines  and  State  water  quality  standards  to  the  State  via  the  Public 
Notice  process  along  with  a  request  for  Water  Quality  Certification.  The 
certification  request  also  Includes  relevant  Information  to  demonstrate 
compliance  with  applicable  State  water  quality  laws. 

The  Corps  Public  Notice  and  Findings  of  Compliance  or  Non-Compliance  with  the 
Section  404(b)(1)  Guidelines  serves  as  a  point  of  reference  In  any  subsequent 
negotiations  with  the  State  on  additional  requirements  or  conditions  which  the 
State  may  require  for  Water  Quality  Certification.  The  Corps'  District  Engi¬ 
neer  has  the  necessary  discretionary  authority  to  develop  additional  evalu¬ 
ative  Information  requested  by  the  State,  idilch  In  the  District  Engineer's 
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opinion,  Is  technically  justified  and  reasonably  related  to  enforcement  of  the 
State's  water  quality  standards.  If  the  District  Engineer  determines  that  a 
State's  requirements  are  excessive  and/or  technically  unjustified,  he  may 
request  that  the  State  or  project  sponsor  fund  the  additional  costs  associated 
with  any  such  requirement.  In  such  cases  idiere  the  State  or  project  sponsor 
agrees  to  fund  the  additional  costs,  the  District  Engineer  must  also  determine 
and  appropriately  notify  the  State  and  project  sponsor  that  such  additional 
costs  may  affect  the  continued  econosdc  viability  of  the  Federal  project  In 
question.  In  the  event  that  the  State  or  project  sponsor  does  not  agree  to 
fund  the  additional  cost,  the  District  Engineer  may  defer  dredging  while 
determining  If  the  dredging  project  la  economically  justified  and  Is  In  the 
public  Interest. 

The  Corps  of  Engineers  Disposal  Guidelines.  The  following  discussion  presents 
the  procedures  by  which  the  Corps  regulates  and  manages  the  disposal  of 
dredged  material  In  the  waters  of  the  United  States  under  Its  authorities  and 
policies  described  in  chapter  5  of  the  oumagement  plan.  It  should  be  noted 
that  these  procedures  have  been  developed  and  have  evolved  over  the  past 
decade  and  are  subject  to  additional  change  and  modification  as  new  Infor¬ 
mation  and  technology  develop  and  are  adequately  evaluated. 

Section  404  of  the  CWA  provides  that  guidelines  developed  by  EPA  In  conjunc¬ 
tion  with  the  Corps  be  applied  by  the  Corps  in  selecting  disposal  sites  and  In 
the  application  review  process.  EPA  published  technical  guidelines  In  1975 
for  use  by  the  Corps  In  conducting  the  required  ecological  evaluation  of  the 
proposed  permit  activity.  The  Corps  Issued  final  regulations  for  the  Regu¬ 
latory  Program  In  July  1977  to  be  used  In  evaluating  proposed  discharges  of 
dredged  or  fill  material  Into  Inland  and  ocean  waters.  In  May  1976,  the  Corps 
Issued  an  Interim  guidance  manual  as  specified  In  the  Federal  Register  to 
Initiate  technical  Implementation  of  the  program. 

The  guidelines  are  to  Include: 

a.  the  effect  of  disposal  of  pollutants  on  human  health  or  welfare, 
including  but  not  lln:lted  to  plankton,  fish,  shellfish,  wildlife,  shorelines, 
and  beaches; 

b.  the  effect  of  disposal  of  pollutants  on  marine  life  Including  the 
transfer,  concentration,  and  disposal  of  pollutants  or  their  by-products 
through  biological,  physical,  and  chemical  processes;  changes  In  marine 
ecosystem  diversity,  productivity,  and  stability  and  species  and  community 
population  changes; 

c.  the  effect  of  disposal  of  pollutants  on  esthetics,  recreation,  and 
economic  values; 

d.  the  persistence  and  permanence  of  the  effects  of  disposal  of 
pollutants; 
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e.  the  effect  of  the  disposal  at  varying  rates  of  particular  voluaes  and 
concentrations  of  pollutants; 

f.  other  possible  locations  and  nethods  of  disposal  and  recycling  of 
pollutants  Including  land-based  alternatives;  and 

g.  the  effect  on  alternate  uses  of  the  oceans,  such  as  mineral 
exploration  and  scientific  study. 

These  "legal/technlcal”  considerations  fon  the  fraaework  froa  irtilch  the 
ecological  evaluations  aust  be  developed.  Several  of  the  considerations  and 
Inclusions  are,  however,  at  the  forefront  of  the  state-of-the-art  and  require 
research  level  approaches  to  be  Implemented  Into  a  dynamic,  field  oriented 
regulatory  program. 

The  Section  404(b)(1)  Guidelines  recognize  that  compliance  evaluation  proce¬ 
dures  will  vary  depending  on  the  seriousness  of  the  proposal's  potential  for 
unacceptable  adverse  Impacts  (40  CFR  230.10)  and,  provide  general  guidance  for 
evaluation  and  testing.  Pursuant  to  the  Guidelines,  specific  evaluation 
procedures.  Including  chemical  and  biological  tests,  are  furnished  by  the 
District  Engineer  on  a  case-by-case  basis  ('Interim  guidance  by  the  permitting 
authority,"  40  CFR  230.61). 

To  assist  the  Corps  In  the  overall  long-term  management  of  the  disposal  of 
dredged  material,  a  management  strategy  was  developed  by  the  U.S.  Army 
Engineer  Waterways  Experiment  Station  (MP  D-85-1,  Pranclnques,  Palermo,  Lee 
and  Peddlcord,  1985,  "Management  Strategy  for  Disposal  of  Dredged  Material: 
Contaminant  Testing  and  Controls").  This  strategy  has  been  adopted  as  Corps 
policy  and  Is  Incorporated  by  reference  In  51  FR  19694;  Proposed  revision  to 
33  CFR  290.145  (39  FR  26636,  22  July  1974).  The  steps  for  managing  dredged 
material  disposal  consist  of  the  following: 

1.  Evaluate  contamination  potential. 

2.  Consider  potential  disposal  alternatives. 

3.  Identify  potential  problems. 

4.  Apply  appropriate  testing  protocols. 

5.  Assess  the  need  for  disposal  restrictions. 

6.  Select  an  Implementation  plan. 

7.  Identify  available  control  options. 

8.  Evaluate  design  considerations. 

9.  Select  appropriate  control  measures. 
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Followliig  the  development  of  the  management  strategy.  It  was  utilized  as  a 
framework  for  an  example  application  for  hi^ly  contaminated  material  at 
Commencement  Bay,  Washington  (a  Superfund  site),  under  the  sponsorship  of  the 
State  of  Washington  Department  of  Ecology  and  the  Corps  (MP  D-86,  Peddlcord, 
Lee,  PaleriL..  and  Pranclnques,  1986,  General  Decisionmaking  Framework  for 
Management  of  Dredged  Material,  Example  Application  of  Commencement  Bay, 
Washington”).  This  example  appllcatltm  considers  all  alternatives  for 
disposal,  «uid  provides  detailed  technical  rationales  and  flowcharts  for 
evaluating  disposal  alternatives  based  on  the  results  of  appropriate  testing. 

Since  the  mld-1970'8  the  Corps  has  been  involved  In  the  disposal  of  dredged 
material  under  the  authority  of  33  CFR  Parts  320  through  330  and  40  CFR  Part 
230  (1975)  for  waters  of  the  United  States  and  under  the  authority  of  appli¬ 
cable  sections  of  40  CFR  220-229  (1973)  for  ocean  dumping.  In  fulfilling  the 
obligations  and  responsibilities  mandated  by  those  authorities  It  has  con¬ 
ducted  extensive  research  under  the  Dredged  Material  Research  Program  and 
continues  to  conduct  research  under  the  Field  Verification  Program,  and  the 
Long-Term  Effects  of  Dredging  Program,  and  provides  field  assistance  and 
management  activities  under  the  Dredging  Operations  Technical  Support 
Program.  In  addition.  It  has  published  two  guidance  manuals,  one  for  the  CWA 
(MP  D-76-17,  Ecological  Evaluation  of  Proposed  Discharge  of  Dredged  or  Fill 
Material  Into  Navigable  Waters,  1976)  and  a  Joint  manual  with  EPA  for  ocean 
dumping  (Ecological  Evaluation  of  Proposed  Discharge  of  Dredged  Material  Into 
Ocean  Waters,  1977);  the  latter  provides  much  more  detailed  guidance  than  the 
former.  Although  these  documents  were  state-of-the-art  at  the  time  of 
publication  subsequent  operational  experience  has  led  to  changes  In  specific 
application.  In  particular,  there  has  been  a  tendency  for  Corps  coastal 
districts  to  use,  depending  on  the  subject  of  concern,  portions  or  all  of  the 
testing  procedures  In  the  Implementation  manual  for  404(b)(1)  determinations 
whenever  estuarine  or  marine  waters  are  Involved.  Although  a  major  reason  for 
this  Is  the  detailed  guidance,  others  Include  similarities  between  the  404 
Guidelines  and  those  In  Section  102(a)  of  Public  Law  92-532  and  the  fact  that 
saline  waters  are  involved.  Additionally,  shortly  after  the  Issuance  of  the 
Corps/EPA  Implementation  manual  on  ocean  dumping,  the  Corps  and  EPA  were  sued 
by  the  National  Wildlife  Federation.  The  suit  was  based  on  the  technical 
validity  of  the  testing  procedures  and  interpretation  of  test  results. 

Judgment  was  made  In  favor  of  the  Corps  and  EPA  and  there  has  been  no  further 
challenge.  Because  of  the  above  factors,  the  ocean  dumping  testing  procedures 
and  Interpretive  approaches  have  been  In  widespread  use  and  have  led  to  the 
Informal  but  widespread  adoption  of  the  general  testing  and  evaluation 
protocol  from  ocean  dumping  to  404(b)(1)  evaluations. 

fhls  should  not  be  construed  to  Imply  that  the  ocean  dumping  procedures/ 
interpretation  are  "required"  or  "mandated"  for  404(b)(1)  evaluations.  They 
should  be  considered  In  light  of  local  or  regional  concerns  and,  where 
appropriate,  may.  In  part  or  in  whole,  be  used.  However,  they  do,  ^  fact, 
constitute  an  acceptable  and  widely  used  technique  which  has  withstood  court 
challenge  and  for  which  a  major  technical  data  base  exists.  That  no  absolute 
procedure  exists  for  404(b)(1)  evaluations  is  further  evidenced  by  cooperative 
efforts  currently  In  progress  between  the  Corps  and  EPA  to  establish  standard 
testing  and  evaluation  procedures.  The  protocol  Is  given  below. 


In  essence,  the  protocol  consists  of  a  tiered  approach  with  each  successive 
tier  being  based  on  a  "reason  to  believe"  that  there  Is  potential  for 
unacceptable  adverse  effects.  Such  multiple  tests  are  clearly  allowed  by  40 
CtR  230.4-1  ("No  single  test  or  approach  can  be  applied  In  all  cases  to 
evaluate  the  effects  of  proposed  discharges  of  dredged  or  fill  material,”  and 
"Suitability  of  the  proposed  disposal  sites  may  be  evaluated  by  the  use,  where 
appropriate,  of  sediment  analysis  or  bloevaluatlon.”).  However,  such  tests 
must  be  conditioned  by,  "In  order  to  avoid  unreasonable  burdens  on  applicants 
In  regard  to  the  amounts  and  types  of  data  to  be  provided,  consideration  will 
be  given  by  the  District  Engineer  to  the  economic  cost  of  performing  the 
evaluation,  the  utility  of  the  data  to  be  provided,  and  the  nature  and 
magnitude  of  any  potential  environmental  effect." 

The  first  tier  of  the  existing  protocol  consists  of  a  "reason  to  believe"  that 
contaminants  are  or  are  not  present  and  Is  commonly  referred  to  as  the  "exclu¬ 
sion  clause"  (40  CFR  230.4-l(b)(l)).  If  there  Is  no  reason  to  believe  that 
contaminants  are  present  and  If  certain  other  conditions  are  met,  Including 
grain  size  and  chemical/physical  similarity  of  the  dredged  material  and  the 
substrate  at  the  disposal  site,  no  further  testing  Is  required.  If  there  Is 
reason  to  believe  that  contaminants  are  present,  or  If  sufficient  Information 
Is  not  available,  a  second  tier  or  evaluation  may  be  conducted  which  consists 
of  a  bulk  sediment  analysis.  Should  sufficient  Information  be  available  from 
previous  testing  and  evaluation  no  additional  chemical  analyses  are  necessary. 

The  bulk  sediment  analysis  Is  essentially  an  Inventory  of  contaminants  of 
concern  and  Is  used  to  compare  the  chemical  composition  of  the  dredged  mate¬ 
rial  to  the  composition  of  the  material  at  the  disposal  site  with  emphasis 
generally  placed  on  heavy  metals,  PCB*s,  PAH's,  pesticides,  and  other 
substances  of  ecological  or  human  health  significance.  If  substantially 
greater  concentrations  are  observed  In  the  dredged  material  and  there  Is 
reason  to  believe  that  the  substances  are  bloavallable  and  sufficient 
Information  Is  not  available,  a  third  tier  of  testing  may  be  required.  This 
tier  Includes  testing  for  water  column  Impacts  and/or  benthic  Impacts. 

If  there  is  concern  regarding  water  column  Impacts,  an  elutriate  test  Is 
performed  to  evaluate  contaminant  release  Into  dredging  or  disposal  site 
water.  The  results  of  the  elutriate  test  are  compared  to  water  quality 
standards.  If  there  are  no  water  quality  standards,  or  the  standards  are 
thought  to  be  Inappropriate  or  Inadequate,  a  water  column  liquid  and/or  solid 
suspended  particulate  phase  bloassay  may  be  conducted.  Again,  depending  on 
where  the  concern  lies,  the  water  column  bloassay  may  address  the  dissolved 
constituents  and/or  the  suspended  solid  particulate  phase. 

If  there  Is  concern  regarding  Impacts  to  benthic  organisms,  a  benthic  bloassay 
may  be  conducted.  In  general,  for  a  comprehensive  assessment  of  potential 
Impacts,  three  organisms  are  generally  used;  a  filter-feeder,  a  deposit- 
feeder,  and  a  burrowing  species.  These  relate  to  different  ecological  niches 
at  the  disposal  site.  In  addition,  a  Mysld  shrimp  Is  recommended  and  has  been 
widely  used  as  an  Internal  standard  and  to  form  a  basis  for  qiiallty  assurance. 
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If  there  Is  a  reason  to  believe  that  bloaccumulatlon  Is  of  concern,  a  second 
component  of  the  third  tier  consists  of  evaluating  the  potential  uptake  of 
contaminants.  This  may  be  done  either  In  the  field  or  In  the  laboratory, 
whichever  is  most  appropriate.  If  done  In  the  laboratory.  It  Is  customary  to 
utilize  survivors  of  the  toxicity  bloassays  for  bloaccumulatlon  assessment  If 
sufficient  biomass  Is  present  In  the  survivors. 

The  tiered  testing  approach  described  above  is  essentially  the  procedure 
followed  for  the  evaluation  of  the  aquatic  disposal  alternative  In  the 
development  of  the  Federal  Standard  for  a  given  dredging  project.  This 
approach  should  be  applied  consistently  to  each  and  every  dredging  project. 
Federal  or  permit.  The  approach  Is  flexible  to  some  extent  In  allowing 
consideration  of  the  three  phases  of  the  aquatic  environment  (liquid,  sus¬ 
pended  solids,  and  solid),  as  appropriate,  that  potentially  could  be  impacted 
by  the  discharge  of  dredged  material.  Testing  of  the  appropriate  phase  Is 
determined  by  the  reason  to  believe  that  a  potential  for  unacceptable  adverse 
Impacts  In  one  or  more  phases  could  occur.  Additional  flexibility  Is  Incor¬ 
porated  In  the  approach  In  relation  to  the  selection  of  bloassay  species  to  be 
used  In  the  teste.  Species  can  be  selected  such  as  a  bivalve,  polychaete,  and 
a  crustacean  (myslds,  amphlpods,  shrimp)  or  other  available,  appropriate, 
developed  and  evaluated  local  species.  The  Intent  Is  to  evaluate  the  potential 
Impact  on  a  deposit  feeder,  a  borrower  and  a  suspension  feeder  representative 
of  major  ecological  compartments. 

The  following  discussion  addresses  In  more  detail  the  interpretation  of 
bloassay  test  results  from  the  tiered  testing  approach  used  to  evaluate  the 
aquatic  disposal  alternative  portion  of  the  Federal  Standard.  Additional 
detail  on  the  evaluation  of  the  aquatic  disposal  alternative  can  be  found  in 
the  Peddlcord,  Lee,  Palermo,  and  Francinques,  1986. 

If  there  Is  reason  to  believe  that  the  dredged  material  contains  contaminants 
of  concern  at  concentrations  higher  than  those  contained  In  the  disposal  site 
sediment,  and  that  these  contaminants  are  potentially  bloavallable  and  could 
result  In  a  significant  adverse  Impact,  then  bloassay  tests  should  be  con¬ 
ducted.  The  bloassay  tier  testing  Is  used  to  determine  If  there  is  reason  to 
believe  contaminants  In  the  dredged  material  will  result  In  an  unacceptable 
adverse  Impact  to  the  water  column  and/or  the  benthic  component  of  the  aquatic 
disposal  environment.  The  water  column  consists  of  a  dissolved  phase  and  a 
suspended  solid  particulate  phase.  There  Is  an  overwhelming  preponderance  of 
evidence  from  years  of  studies  relating  the  potential  of  water  column  impacts 
of  contaminants  released  from  dredged  material  disposal  to  demonstrate  that 
adverse  Impacts  on  the  water  column  from  dissolved  contaminants  released  from 
dredged  material  are  negligible.  While  this  evidence  does  not  unequivocally 
prove  that  water  column  Impacts  will  not  occur  with  aquatic  disposal.  It  does 
Indicate  that  such  Impacts  are  sufficiently  unlikely  that  the  District  Engi¬ 
neer  must  decide  whether  it  is  appropriate  to  focus  evaluation  on  the  other 
Issues  rather  than  testing  for  potential  water  column  Impacts  In  association 
with  disposal  in  aquatic  sites  where  the  majority  of  the  material  is  deposited 
on  the  bottom  and  the  remainder  Is  subject  to  rapid  dispersion  and  dilution. 
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In  many  cases  It  will  be  possible  to  assess  the  potential  for  water  column 
Impacts  on  the  basis  of  previous  water  column  testing  and  characteristics  of 
the  disposal  site  without  conducting  additional  sediment  specific  testing. 

There  may  be  a  reason  to  believe  that  the  suspended  solid  particulate  phase  of 
the  water  column  may  result  In  a  potential  unacceptable  adverse  Impact  to  the 
disposal  environment.  If  this  Is  the  case,  the  suspended  solids  bloassays  may 
be  conducted.  Likewise,  If  there  Is  reason  to  believe  that  unacceptable 
adverse  Impact  may  occur  In  the  solid  phase,  then  a  solid  phase  bloassay  can 
be  conducted. 

If  the  results  of  the  bloassay  tests  show  unacceptable  toxicity  to  the  test 
species,  further  testing  may  be  required.  In  the  case  of  suspended  solids 
phase  bloassay  testing,  consideration  offmlxlng  zone  at  the  disposal  site 
should  be  evaluated  to  determine  if  an  acceptable  mixing  zone  Is  available  to 
eliminate  significant  adverse  Impact:^  due  to  potential  toxicity  at  the  disposal 
site.  If  unacceptable  toxicity  Is  shown  in  the  solid  phase  test  and  mortality 
Is  sufficiently  elevated  above  control  and/or  reference,  a  significant  Impact 
has  been  shown. 

If  unacceptable  toxicity  Is  not  observed  in  the  solid  phase  test  species  and 
there  Is  reason  to  believe  that  there  Is  a  potential  for  bloaccumulation,  or 
the  results  of  the  bloassays  are  not  conclusive,  further  testing  may  be 
required.  The  surviving  bloassay  animals  may  be  analyzed  for  bloaccumulation 
after  exposure  to  the  dredged  material  for  an  appropriate  length  of  time. 

Bloaccumulation  by  bloassay  species  exposed  to  the  dredged  material  Is 
compared  to  that  of  species  exposed  to  disposal  site  sediment  or  an  appro¬ 
priate  reference  site  In  the  disposal  site  environment.  Additional  discussion 
of  test  result  Interpretation  can  be  found  In  Peddlcord,  Lee,  Palermo,  and 
Franclnques  (1986). 

The  above  discussion  has  addressed  the  first  four  steps  of  the  Management 
Strategy  (Franclnques,  Palermo,  Peddlcord,  and  Lee,  1985).  Additional 
Information  on  the  need  for  restrictions  and  control  measures  for  aquatic 
disposal  and  the  evaluation  of  other  disposal  alternatives  can  be  found  in 
Franclnques,  Palermo,  Peddlcord,  and  Lee  (1985).  A  more  comprehensive 
discussion  of  the  Interpretation  of  test  results  is  provided  by  Peddlcord, 

Lee,  Palermo,  and  Franclnques  (1987). 

Conclusions.  This  guidance  serves  as  a  consistent  national  framework  and 
reference  point  for  Corps  field  offices  which  must  also  address  regional 
Issues  In  dredged  material  management.  In  applying  the  process  to  different 
projects  or  regions  of  the  country.  It  is  necessary  to  detail  specific  testing 
procedures  and  adapt  Interpretation  guidelines,  as  appropriate.  Corps  field 
office  evaluations  must  be  generally  consistent  with  the  national  procedures, 
defensible  In  light  of  research  results  and  scientific  judgment,  cost  and  time 
effective,  and  of  direct  use  In  Section  404  decisionmaking. 
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PUGET  SOUND  DREDGED  DISPOSAL  ANALYSIS  (PSDDA) 
GLOSSARY  OF  TERMS 


Aaphlpods.  Saall  shrlap-llkc  crustacean*  (for  azaaple,  sand  fleas).  Many 
llw  m  tbe  bottoa,  feed  on  algae  and  detritus,  and  serve  as  food  for  aeny 
aarlne  species.  Aaphlpods  are  used  In  laboratory  bloassays  to  test  the  toxic¬ 
ity  of  sedlaents. 

iyparent  Effects  Bireshold.  The  sedlaent  concentration  of  a  contaalnant  above 
i^ch  statistically  significant  biological  effects  would  always  be  expected. 

Area  Ranking.  The  designation  of  a  dredging  area  relative  to  Its  potential 
for  having  sedlaent  chealcals  of  concern.  Rankings  range  froa  "low"  potential 
to  "high*  potential,  and  are  used  to  deteralne  the  Intensity  of  dredged  aate- 
rlal  evaluation  and  testing  that  night  be  required. 

Easellne  Study.  A  study  designed  to  docuaent  existing  envlronaental  con¬ 
ditions  at  a  given  site.  The  results  of  a  baseline  study  nay  be  used  to 
docuaent  tenporal  changes  at  a  site  or  docuaent  background  conditions  for  con- 
parlson  with  another  site. 

Bathyaetry.  Shape  of  the  bottoa  of  a  water  body  expressed  as  the  spatial  pat¬ 
tern  of  water  depths.  Bathynetrlc  naps  are  essentially  topographic  naps  of 
the  bottoa  of  Puget  Sound. 

Benthic  Organlsns.  Organlsas  that  live  In  or  on  the  bottoa  of  a  body  of  water. 

Bloaccuaulatlon .  The  accuaulatlon  of  chealcal  coapounds  In  the  tissues  of  an 
organlsa.  For  exaaple,  certain  chealcals  In  food  e>i.ten  by  a  fish  tend  to 
accuaulate  In  Its  liver  and  other  tissues. 

Bloassay.  A  laboratory  test  used  to  evaluate  the  toxicity  of  a  aaterlal 
(coaaonly  sedlaents  or  wastewater)  by  aeasurlng  behavioral,  physiological,  or 
lethal  responses  of  organlsns. 

Blot*.  The  anlaals  and  plants  that  live  In  a  particular  area  or  habitat. 

Bottoa-Dunp  Barge.  A  barge  that  disposes  of  dredged  aaterlal  by  opening  along 
a  center  seaa  or  through  doors  In  the  bottoa  of  the  barge. 

Bottoaflsh.  Fish  that  live  on  or  near  the  bottoa  of  a  body  of  water,  for 
exaaple ,  nEogllsh  aole. 

Bulk  Chealcal  Analyses.  Chealcal  analyses  perforaed  on  an  entire  sedlaent 
saaple,  without  separating  water  froa  the  solid  aaterlal  In  a  saaple. 

flipping.  See  confined  aquatic  disposal. 
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Crclnotcnlc .  Capable  of  caualns  caaear* 

Claaahall  Dradging.  Scooping  of  tha  bottoa  aadlnanta  using  a  naebanlcal  clan- 
shall  bucket  of  varying  sisa.  Coasonly  uaad  in  over  a  wide  variety  of  grain 
slsas  and  cala  uatart  tha  sadiaant  is  duapad  onto  a  separata  barge  and  towed 
to  a  disposal  site  whan  disposing  in  open  water. 

Coda  of  F^eral  Regulations.  The  coapilation  of  Padaral  regulations  adopted 
by  Federal  agencies  through  a  rula-aaking  process. 

Ooapositing.  Mixing  sedlaents  froa  different  saaples  to  produce  a  coaposite 
saaple  for  chealcal  and/or  biological  testing. 

Confined  Disposal.  A  dlspoaal  aethod  that  Isolates  the  dredged  aaterlal  fron 
the  environaent.  Confined  disposal  aay  be  in  aquatic,  nearshore,  or  upland 
envlronaents. 

Confined  Aquatic  Disposal  (CAD).  Confined  disposal  in  a  water  environaent. 
Usually  accoaplisbed  by  placing  a  layer  of  sedlaent  over  aaterlal  that  has 
been  placed  on  the  bottos  of  a  water  body  (l.e.,  capping). 

Conre«inent.  A  chealcal  or  biological  substance  in  a  fora  or  in  a  quantity 
that  can  ham  aqtiatlc  organlaas,  consuaers  of  aquatic  organisaa,  or  uaera  of 
the  aquatic  environaent. 

Contaainated  Sedlaent . 


Technical  Definition:  A  sedlaent  that  contains  aeasurable  levels  of 
contaalnants. 

Nanageaent  or  Coaaon  Definition:  A  sedlaent  that  contains  sufficient 
concentratlon(s)  of  chealcals  to  produce  unacceptable  adverse  envlronaental 
effects  and  thus  require  restrlction(s)  for  dredging  and/or  disposal  of 
dredged  aaterlal  (e.g.,  is  unacceptable  for  unconfined,  open  water  disposal  or 
conventional  land/shore  disposal,  requiring  conflnownt). 

Conventional  Wearshore  Disposal.  Disposal  at  a  site  where  dredged  aaterlal  is 
placed  behind  a  dike  in  water  along  the  shoreline,  with  the  final  elevation  of 
the  fill  being  above  water.  "Conventional”  disposal  additionally  aeans  that 
special  contaalnant  controls  or  restrictions  are  not  needed. 

Conventional  Pollutants.  Sedlaent  psraaeters  and  characteristics  that  have 
been  routinely  aeasured  in  assessing  sedlaent  quality.  These  Include  sulfides, 
organic  carbon,  etc. 

Conventional  Upland  Disposal.  Disposal  at  a  site  created  on  land  (away  fron 
tidal  waters)  in  which  the  dredged  aaterlal  eventually  dries.  Upland  sites 
are  uaually  diked  to  confine  solids  and  to  allow  surface  water  fron  the 
disposal  operation  to  be  released.  "Conventional”  disposal  additionally  aeans 
that  special  contaalnant  controls  or  restrictions  sre  not  needed. 
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Depoaltlolul  Aaaly«l«.  A  ■elcatlfle  lasp«ctlon  of  the  bottoa  eedlaente  that 
idmtiflee  i^ere  oatural  eediMBta  tend  to  aecunilete. 

Depoeltlonel  Aree«  An  undenmter  region  irtiere  neterlal  sedlnents  tend  to 
eceoBulete. 

Dlnpoeel.  See  confined  dlspoael,  eonventlonel  neerahore  dlapoaal,  conventional 
uplimd  dlapoaal,  and  unconflnedi  open-imter  dlapoaal. 

D1 appeal  Site.  Ihe  bottoa  area  that  recelvea  dlacharged  dredged  neterlal ; 
encoapaaalngt  and  larger  than,  the  target  area  and  the  dlapoaal  cone. 

Dlapoaal  Site  Work  Group.  The  PSDSA  work  group  that  la  dealgnatlng  locatlona 
for  open-water  onconfln^  dredged  aaterlal  dlapoaal  altea  that  are 
envlronaentally  acceptable  and  econoalcally  feaalble. 

Dlapoaal  Zone.  The  area  that  la  within  the  dlapoaal  alte  that  dealgnatea  idiere 
aurface  releaae  of  dredged  aaterlal  will  occur.  It  encoapaaaea  the  aaaller 
target  area.  (See  alao  "target  area”  and  "dlapoaal  alte".) 

Dredged  Material.  Sedlaenta  excavated  froa  the  bottoa  of  a  waterway  or  water 
body. 

Dredged  Iteterlal  Manageaent  Dnlt.  The  aaxlaua  voluae  of  dredged  aaterlal  for 
whlcn  a  declalon  on  auitablilty  for  unconflned  open-water  dlapoaal  can  be  aade. 
Manageaent  unite  are  typically  repreaented  by  a  alngle  aet  of  chealeal  and 
biological  teat  Inforaatlon  obtained  froa  a  coapoalte  aaaple.  Manageaent 
unlta  are  aaaller  In  areaa  of  higher  chealeal  contaalnatlon  concern  (aee  "area 
ranking"). 

Dredger.  Private  developer  or  public  entity  (e.g..  Federal  or  State  agency, 
port  or  local  govemaent)  reaponalble  for  funding  and  undertaking  dredging 
projecta.  Thla  la  not  neceaaarlly  the  dredging  contractor  who  phyalcally 
reaovea  and  dlapoaea  of  dredged  aaterlal  (aee  below). 

Dredging,  Any  phyaleal  digging  Into  the  bottoa  of  a  water  body.  Dredging  can 
be  done  with  aechanlcal  or  hydraulic  aachlnea  and  la  perforaed  In  aany  parta 
of  Puget  Sound  for  the  aalntenance  of  navigation  channela  that  would  otherwlae 
fill  with  aedlaent  and  block  ahlp  paaaage. 

Dredging  Contractor.  Private  or  public  (e.g.,  Corpa  of  Bnglneera)  contractor 
or  o^rator  who  pKyalcally  reaovea  and  dlapoaea  of  dredged  aaterlal  for  the 
dredger  (aee  above). 

Diapoeal  Site  Work  Croup.  The  PSDDA  work  group  that  xa  dealgnatlng  locatlona 
f<Hr  open-water  unconflned  dredged  aaterlal  dlapoaal  altea  that  are  envlron¬ 
aentally  acceptable  and  econoalcally  feaalble. 

Bcoayatea.  A  group  of  coapletely  Interrelated  living  organlaaa  that  Interact 
with  one  another  and  with  their  phyaleal  envlronaent.  Exaaplea  of  ecoayateaa 


«rc  a  rain  foraat*  pood,  and  aatuary.  An  acoapstaa,  aucb  an  Pugat  Sound,  can 
ba  thought  of  aa  a  alngla  coa^laz  aystM.  Oaaaga  to  any  part  aay  affact  tha 
uhola.  A  ayataa  aucb  aa  Pugat  Sound  can  alao  ba  thought  of  aa  tha  aun  of  uany 
intarconnactad  acoayataua  aucb  aa  tha  rlvara,  vatlanda,  and  baya.  Bcoayataa 
la  thua  a  concapt  appllad  to  varloua  acalaa  of  living  coumnltlaa  and  algnlfy- 
log  the  Intarralatlonahlpa  that  auat  ba  conaldarad. 

If fluent,  Effluent  la  tha  water  flowing  out  of  a  contained  dlapoaal  facility. 
To  dlatlngulah  frow  "runoff"  (aaa  baloiu  doc  to  rainfall,  effluent  uaually 
rafara  to  water  dlachargad  during  tha  dlapoaal  operation. 

Elutriate.  The  extract  raaultlog  froa  wising  water  and  dredged  watarlal  In  a 
laboratory  teat.  The  raaultlng  elutriate  can  be  uaad  for  chaalcal  and  bio¬ 
logical  teatlng  to  aaaaaa  potential  water  coluwn  cffecta  of  dredged  watarlal 
dlapoaal. 

Entralnwant.  The  addition  of  water  to  dredged  waterlal  during  dlapoaal,  aa  It 
deaeenda  through  the  water  coluwn. 

Envlronwental  Iwpact  Statewent.  A  docuwent  that  dlacuaaea  the  likely  algnlfl- 
cant  envlronwental  Iwpacta  o^  a  propoaed  project,  waya  to  leaaen  the  Iwpacta, 
and  altematlvea  to  the  propoaed  project.  BIS 'a  are  required  by  the  Rational 
and  State  Envlronwental  Policy  Acta. 

Eroalon.  Wearing  away  of  rock  or  aoU  via  gradual  detachwent  of  aoll  or  rock 
fragwenta  by  water,  wind.  Ice,  and  other  wechanlcal  and  chewlcal  forcea. 

Eatuary.  A  confined  coaatal  water  body  idiere  ocean  water  la  diluted  by 
Inflowing  freah  water,  and  tidal  wising  occura.  « 

Evaluation  Procedurea  Work  Group.  Ihe  PSDDA  work  group  that  la  developing 
chewlcal  and  biological  teatlng  and  teat  evaluation  procedurea  for  dredged 
waterlal  aaaeaawent. 

Gravid.  Having  egga,  aucb  aa  fewale  craba  carrying  egga. 

Ground  Water.  Ihidcrground  water  body,  alao  called  an  aquifer.  Aqulfera  are 
created  ny  rain  which  aoaka  Into  the  ground  and  flowa  down  until  It  coUecta 
at  a  point  where  the  ground  la  not  peraeable. 

Habitat.  The  apeclflc  area  or  envlronient  In  which  a  particular  type  of  plant 
or  anlwal  llvea.  An  organlaw'a  habitat  provldea  all  of  the  baalc  requlrewenta 
for  Ufa.  Typical  Puget  Sound  habltata  Include  beachca,  warahea,  rocky  ahorea, 
bottow  aedlwenta,  wudflata,  and  the  water  Itaelf. 

Haaardoue  Waate.  Aay  aolld,  liquid,  or  gaaeoua  aubatancc  which,  becauae  of 
Ita  aource  or  weaaurable  characterlatica,  la  claaalfled  under  State  or  Federal 
law  aa  basardoua,  and  la  aubject  to  apcclal  handling,  ahlpplng,  atorage,  and 
dlapoaal  requlrewenta.  Waahlngton  State  law  Idcntlflea  two  categorlea  of 
basardoua  waate:  dangeroua  and  estrewely  basardoua.  The  latter  category  la 
wore  basardoua  and  requlrea  greater  precautlona. 
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HoppOT  Pryite.  A  hpdraulle  auction  dradta  that  la  uaad  to  pick  up  coaraar 
train  aadlaanta  (such  aa  aand),  particularly  in  laaa  protactad  araaa  with  aea 
awall,  Dradgad  natarlala  ara  dapositad  in  a  larga  holding  tank  or  '^oppar*  on 
the  aaaa  vanaal,  and  then  tranaportad  to  a  dlapoaal  sita.  lha  hoppar  dradga 
la  raraly  uaad  in  Pugat  Sound. 

Dredging.  Dredging  accoapllahad  hy  the  aroaiee  force  of  a  water 
auction  and  alurry  proceaa,  requiring  a  puap  to  aova  the  watar-auapended  aadl- 
■anta.  Pipeline  and  hoppar  dradgea  ara  hydraulic  dredgea. 

Hydraulica  ^l«ct  Approval.  ECH  75.20.100  Approval  froa  the  Haahlngton 
Dapartaent  or  nabariaa  and  Waahlngton  Oapartaant  of  Vlldllfa  for  the  uae, 
diveralon*  obatructlon  or  change  in  the  natural  flow  or  bad  of  any  river  or 
•**«•■»  o*  that  will  uae  any  aalt  or  fraah  watera  of  the  State. 

Hydraulically  Dredged  Material.  Material »  uaually  aand  or  coaraar  grain,  that 
la  brought  up  by  a  pipeline  or  hon>ar  dredge.  Ihla  aatarlal  uaually  includea 
alurry  water. 

Hydrocar^.  An  organic  conpound  coapoaad  of  carbon  and  hydrogen.  Patroleua 
and  Ita  derived  conpounda  ara  hydrocarbona. 

Infauna.  Anlnala  living  in  the  aadlaant. 

Intertidal  Area.  The  area  between  high  and  low  tide  levels.  The  alternate 
wetting  and  drying  of  this  area  nakaa  it  a  transition  between  land  and  water 
organlsna  and  creates  special  enviroinental  conditions. 

Leachate.  Water  or  other  liquid  that  nay  have  dissolved  (leached)  soluble 
aaterlals,  such  as  organic  salts  and  alneral  salts,  derived  fros  a  solid  nate- 
rial.  Rainwater  that  percolates  through  a  sanitary  landfill  and  picks  up  con- 
taalnants  is  called  the  leachate  fro*  the  landfill. 

Loc^  Sponsor.  A  public  entity  (e.g.,  port  district)  that  sponsors  Federal 
navigation  projects.  The  sponsor  seeks  to  acquire  or  hold  permits  and  approv¬ 
als  for  disposal  of  dredged  material  at  a  disposal  site. 

Loren  C.  An  electronic  syatem  to  facilitate  navigation  positioning  and  course 
plotting/ 1  racking . 


Management  Plan  Work  Group.  The  PSDDA  work  group  la  developing  a  management 
plan  for  each  of  the  open^vater  dredged  material  disposal  sites.  The  plan 
will  define  the  roles  of  local.  State,  and  Federal  agencies.  Issues  being 
addressed  Inclodet  permit  reviews,  wmitoring  of  permit  compliance,  treatment 
of  permit  violations,  monitoring  of  environmental  Impacts,  responding  to 
unforeseen  effects  of  disposal,  pin  updating,  and  data  management. 


Material  Release  Screen.  A  laboratory  test  proposed  by  PSDDA  to  assess  the 
potential  for  loss  of  fine-grained  particles  carrying  chemicals  of  concern 
ttem  the  disposal  site  during  disposal  operations. 
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Mechanical  PrcdalM.  Dredclng  by  dlsflng  or  acraplng  to  collect  dredged  aate- 
rlals.  A  claasneir  dredge  ia  a  ■echanlcal  dredge.  (See  "hydraulic  dredging.") 

Metals.  Metals  are  naturally  occurring  eleaents.  Certain  aetals»  such  as 
■ercury,  lead,  nickel,  sine,  and  cadaiua,  can  be  of  environaental  concern  when 
they  are  released  to  the  evironaent  in  unnatural  aaounts  by  nan's  setivities. 

Microlayer,  Sea  Surface  Microlayer.  The  eztrenely  thin  top  layer  of  water 
that  can  cmtaln  high  eoncmtratlons  of  natural  and  other  organic  substances. 
Contaalnants  such  as  oil  and  grease,  aany  llpophyllc  (fat  or  oil  associated) 
toxicants,  and  pathogens  nay  be  present  at  auch  higher  concentrations  in  the 
alcrolayer  than  they  are  in  the  water  coluan.  Also  the  aicrolayer  is  bio¬ 
logically  iaportant  as  a  rearing  area  for  narine  organlaas. 

Mlcrotox.  A  laboratory  test  using  lualneseent  bacteria  and  aeasurlng  light 
production,  used  to  assess  toxicity  of  sedlaent  extracts. 

Molt.  A  coaplex  series  of  events  that  results  in  the  periodic  shedding  of  the 
skeleton,  or  carapace  by  crustaceans  (all  arthropods  for  that  natter).  Molting 
is  the  o^y  tlae  that  aany  crustaceans  can  grow  and  ante  (particularly  crabs). 

Monitor.  To  systenatically  and  repeatedly  aeasure  sonethlng  in  order  to  detect 
changes  or  trends. 

Nutrients.  Fisentlal  chealcals  needed  by  plants  or  anlaals  for  growth. 
Excessive  saounts  of  nutrients  esn  lead  to  accelerated  growth  of  algae  and 
subsequent  degradation  of  water  quality  due  to  oxygen  depletion.  Soae 
nutrients  can  be  toxic  at  high  concentrations. 

Overtepth  Material.  Dredged  aaterlal  reaoved  fron  below  the  dredging  depth 
needed  for  safe  navigation.  Through  overdepth  is  incidentally  reaoved  due  to 
dredging  equlpnent  precision,  its  excavation  is  usually  planned  as  part  of  the 
dredging  project  to  ensure  proper  final  water  depths.  Cosaon  overdepth  is 
2  feet  below  the  needed  dredging  line. 

Oxygen  Deaanding  Materials.  Materials  such  as  food  waste  and  dead  plant  or 
anlaal  tissue  that  use  up  dissolved  oxygen  in  the  water  when  they  are  degraded 
through  chealcal  or  biological  processes.  Chealcal  and  biological  oxygen 
deaand  (COD  and  BOD,  respectively)  are  different  aeasures  of  bow  auch  oxygen 
deaand  a  substance  ]^s. 

Phraaater.  A  quantifiable  or  aeasurable  characteristic  of  soaething.  For 
exaaple,  height,  weight,  sex,  and  hair  color  are  all  paraaeters  that  can  be 
deteralned  for  huaans.  Water  quality  paraaeters  include  teaperature,  pH, 
salinity,  dissolved  oxygen  concentration,  and  aany  others. 

Bsthogen.  A  disease-causing  agent,  especially  a  virus,  bacteria,  or  fungi. 
Fsthogens  can  be  present  in  aunlcipal,  industrial,  and  nonpoint  source  dis¬ 
charges  to  the  Sound. 
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Peralt.  A  written  warrant  or  license*  granted  by  an  authority,  allowing  a 
particular  activity  to  take  place.  Peralta  required  for  dredging  and  disposal 
of  dredged  material  Include  the  D.S.  Amy  Corps  of  Biglneers  Section  404 
pezmlt,  the  Washington  State  lepartment  of  Fisheries  Ifydraullcs  Pemlt,  the 
city  or  county  Shoreline  Oevelopoent  Permit,  and  the  Hashlngton  Department  of 
Natural  Resources  Site  Use  Disposal  Permit.. 

Persistent.  Compounds  that  are  not  readily  degraded  by  natural  physical, 
chemical ,  or  biological  processes. 

Pesticide.  A  general  term  used  to  describe  any  substance,  usually  chemical, 
used  to  destroy  or  control  organisms  (pests).  Pesticides  Include  herbicides. 
Insecticides,  alglcldes,  and  fungicides.  Many  of  these  substances  are 
manufactured  and  are  not  naturally  found  In  the  environment.  Others,  such  as 
pyrethrum,  are  natural  toxins  which  are  retracted  from  plants  and  animals. 

pH.  The  degree  of  alkalinity  or  acidity  of  a  solution.  Hater  has  a  pH  of 
7.0.  A  pH  of  less  than  7.0  Indicates  an  acidic  solution,  and  a  pH  greater 
^h^lT1  7.0  Indicates  a  basic  solution.  Tbe  pH  of  water  Influences  many  of  the 
types  of  chemical  reactions  that  occur  In  It.  Puget  Sound  waters,  like  most 
marine  waters,  are  typically  pH  neutral. 

Phase  1.  The  PSDDA  study  Is  divided  Into  two,  3-year  long,  overlapping 
phases.  Phase  I  covers  the  central  area  of  Puget  Sound  Including  Seattle, 
Everett,  and  Tacoma.  Phase  1  began  In  April  1985. 

Phase  II.  The  PSDDA  study  Is  divided  Into  two,  3-year  long,  overlapping 
phases .  Phase  II  covers  the  north  and  south  Sound  (Including,  Olympia, 
Bellingham,  and  Port  Angeles) — the  areas  not  covered  by  Phase  I.  Hood  Canal 
is  not  being  considered  for  location  of  a  disposal  site.  Phase  II  began  In 
April  1986. 

Pipeline  Dredge.  A  hydraulic  dredge  that  transports  slurried  dredged  material 
by  pumping  It  via  a  pipe.  (See  Itydraullc  dredge".) 

Point  Source.  Locations  where  pollution  comes  out  of  a  pipe  into  Puget  Sound. 
Polychaete.  A  marine  worm. 

Polychlorinated  Biphenyls.  A  group  of  manmade  organic  chemicals.  Including 
about  70  different  but  closely  related  compounds  made  up  of  carbon,  hydrogen, 
and  chlorine.  If  released  to  the  environment,  they  persist  for  long  periods 
of  time  and  can  concentrate  In  food  chains.  PCB's  are  not  water  soluble  and 
are  suspected  to  cause  cancer  In  humans.  PCB's  are  an  example  of  an  organic 
toxicant . 

Polycyclic  (Polynuclear)  Aromatic  Hydrocarbon.  A  class  of  complex  organic 
compoimds,  some  of  which  are  persistent  and  cancer-causing.  These  compounds 
are  formed  from  the  combustion  of  organic  material  and  are  ubiquitous  In  the 
environment.  PAH's  are  commonly  formed  by  forest  fires  and  by  the  combustion 
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of  fossil  fuels.  PAH'S  often  reseh  the  environaent  throu^  staospheric  fell- 
out,  hlghimy  runoff,  and  oil  discharge. 


Priority  Pollutants.  Substances  listed  by  IPA  under  the  Clean  Hater  Act  as 
toxic  sad  having  priority  for  regulatory  controls.  The  list  includes  toxic 
aetals,  inorganic  coataainants  such  as  cyanide  and  arsenic,  and  s  broad  range 
of  both  natural  and  artificial  organic  coapounds.  The  list  of  priority  pol¬ 
lutants  Includes  substances  that  are  not  of  concern  in  Puget  Sound,  and  also 
does  not  include  all  knoim  hamful  coapounds. 

Puget  Sound  Water  Quality  Authority.  An  agency  created  by  the  Washington  State 
legislature  in  1985  and  tasked  with  developing  s  coaprebenslve  plan  to  protect 
and  enhance  the  water  quality  of  Puget  Sound.  Bie  Authority  adopted  its  first 
plan  in  January  1987. 

Range  Markers.  Pairs  of  aarkers  which,  when  aligned,  provide  a  known  bearing 
to  a  boat  operator.  Two  pairs  of  range  aarkers  can  be  used  to  fix  position  at 
a  point. 

Regional  Adainiatrative  Decialona.  A  tern  used  in  PSDDA  to  describe  decisions 
that  are  a  alxture  of  scientific  knowledge  and  adainlstratlve  judgaent.  These 
reglonwlde  policies  are  collectively  aade  by  all  regulatory  agencies  with 
authority  over  dredged  aaterial  disposal  to  obtain  Sound-wide  consistency. 

Regulatory  Agencies.  Federal  and  State  agencies  that  regulate  dred^ng  and 
dr^ged  aaterial  disposal  in  Puget  Sound,  along  with  pertinent  laws/pemlts, 
include: 


U.S.  Aray  Corps  of  Engineers 

o  River  and  Harbor  Act  of  1899  (Section  10  peralts) 
o  Qean  Water  Act  (Section  404  peralts) 

U.S.  Environaental  Protection  Agency 

o  Clean  Water  Act  (Section  404  pemlts) 

Washington  Departaent  of  Natural  Resources 

o  Shoreline  Manageaent  Act  (site  use  peralts) 

Washington  Depsrtaent  of  Ecology 

o  Clean  Water  Act  (Section  401  certifications) 
o  Shoreline  Manageaent  Act  (CZNA  consistency  detemlnatlons) 
Washington  Departaent  of  Fiaberies 
o  ^draullcs  Project  Approval 
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Washington  Department  of  Wildlife  (Formerly  Washington  Department  of  Game) 
o  Hydraulics  Project  Approval 

Local  shoreline  jurisdiction  e.g..  City  of  Seattle,  City  of  Everett, 

Pierce  County 

o  Shoreline  permit  to  non-Federal  dredger/DNR 

U.S.  Fish  and  Wildlife  Service  (Key  reviewing  agency) 

National  Marine  Fisheries  Service  (Key  revle«d.ng  agency) 

The  Resource  Conservation  and  Recovery  Act«  The  Federal  law  that  regulates 
solid  and  hazardous  waste. 

Respiration.  The  metabolic  processes  by  which  an  organism  takes  In  and  uses 
oxygen  and  releases  carbon  dioxide  and  other  waste  products. 

Revised  Code  of  Washington.  The  compilation  of  the  laws  of  the  State  of 
Washington  published  by  the  Statute  Law  Committee. 

Runoff.  Runoff  is  the  liquid  fraction  of  dredged  materials  or  the  flow/seepage 
caused  by  precipitation  landing  on  and  filtering  through  upland  or  nearshore 
dredged  material  disposal  sites. 

Salmonld.  A  fish  of  the  family  Salmonlldae.  Fish  In  this  family  include 
salmon  and  trout.  Many  Puget  Sound  salmonlds  are  anadromous,  spending  part  of 
their  life  cycles  In  fresh  water  and  part  in  marine  waters. 

Sediment.  Material  suspended  In  or  settling  to  the  bottom  of  a  liquid,  such 
as  the  sand  and  mud  tliat  make  up  much  of  the  shorelines  and  bottom  of  Puget 
Sound.  Sediment  Input  to  Puget  Sound  comes  from  natural  sources,  such  as 
erosion  of  soils  and  weathering  of  rock,  or  anthropogenic  sources,  such  as 
forest  or  agricultural  practices  or  construction  activities.  Certain  contam¬ 
inants  tend  to  collect  on  and  adhere  to  sediment  particles.  The  sediments  of 
some  areas  around  Puget  Sound  contain  elevated  levels  of  contaminants. 

Site  Condition.  The  degree  of  adverse  biological  effects  that  might  occur  at 
a  disposal  site  due  to  the  presence  of  sediment  chemicals  of  concern;  the 
dividing  line  between  "acceptable"  (does  not  exceed  the  condition)  and 
"unacceptable"  (exceeds  the  site  condition)  adverse  effects  at  the  disposal 
site.  Other  phrases  used  to  describe  site  condition  Include  "biological 
effects  condition  for  site  management"  and  "site  management  condition." 

Spot  Checking.  Inspectious  on  a  random  basis  to  verify  compliance  with  permit 
requirements. 
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St<tl«tlc«lly  Significant.  A  qu«ntlt«tlvc  dctenlutloo  of  Che  sCetletlcal 
degree  to  which  two  ■eeeumcats  of  the  ease  peraaeter  can  be  ahown  to  be  dif¬ 
ferent »  given  the  variability  of  the  Maaurttenta. 

Subtidal.  Ref era  to  the  aarlne  envlronaent  below  low  tide. 

Sy pended  Solida .  Organic  or  inorganic  partlclea  that  are  auapended  in  water. 
The  tars  Includca  aaad»  wud,  and  clay  partlclea  aa  well  aa  other  aollda  aua¬ 
pended  in  the  water  coluan. 

Target  ^ea.  The  apecifled  area  on  the  aurface  of  Puget  Sound  for  the  dla- 
poa^  of  dredged  waterlal.  The  target  area  ia  within  the  dlapoaal  eone  and 
within  the  dlapoaal  aite. 

Toxic .  Polaonouat  carcinogenic,  or  otherwiae  directly  haxmful  to  life. 

Toxic  Subatancea  and  Toxicanta.  Cheaical  aubatancea,  auch  aa  peatlcldea, 
plaatica,  <letergenta,  chlorine,  and  induatrial  waatea  that  are  poiaonoua, 
carcinogenic,  or  otherwiae  har^ul  to  life  if  found  in  aufflclent 
concentrationa . 

Treataent.  Cheaical,  biological,  or  aechanical  procedurea  applied  to  an 
induatrial  or  aunlclpal  diacharge  or  to  other  aourcea  of  contaaination  to 
reaove,  reduce,  or  neutrallxe  contaalnanta. 

pirbidity.  A  aeaaure  of  the  aaount  of  aaterial  auapended  in  the  water. 
Increaai^  the  turbidity  of  the  water  decreaaea  the  aaount  of  light  that  pene- 
tratea  the  water  coluan.  Very  high  levcla  of  turbidity  can  be  haraful  to 
aquatic  life. 

Dnconfined,  Open-Water  Diapoaal.  Diacharge  of  dredged  aaterial  into  an 
aquatic  envlronaent,  uaually  \»j  diacharge  at  the  aurface,  without  reatrlctlona 
or  conflncaent  of  the  aaterial  once  it  la  releaaed. 

Variable  RaMe  Radar.  Radar  equipped  with  aarkera  which  allow  aeaaureaent  of 
bearinga  and  dlatancea  to  known  targeta. 

Veaa^  Traffic  Service  (VTS).  A  network  of  radar  coverage  for  porta  of  Puget 
Sound  operated  by  the  Coaat  Guard  to  control  ahlp  traffic.  Moat  eaaacrcfal 
veaaela  are  required  to  check  in,  coaply  with  VTS  rulea,  and  report  any  change 
in  aovaaent. 

Volatile  Solida.  Ihc  aaterial  in  a  aediaent  aaaple  that  evaporatea  at  a  given 
blgft  teaperature. 

Waahington  Adainiatrative  C^e.  Contalna  all  State  regulatlona  adopted  by 
State  ^enciea  ttirough  a  ruleaaking  proceaa.  For  exaaplc.  Chapter  173-201  MAC 
contalna  water  quality  atandarda. 
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Water  Qu^lftT  Certification.  Approval  Alvan  by  Vaahingtoix  State  Departaent  of 
Ecology  lAlcQ  acknowledgea  the  eoapllance  of  a  dlacharge  with  Section  401  of 
the  Clean  Water  Act. 

Watewaya  Eaperlaent  S  tatlon  ( WS ) .  Corps  of  Engineers  (Corpa)  research 
facility  locatetl  In  Vicksburg,  Misalaalppl*  that  perforas  research  and  support 
projects  for  the  various  Corps  districts. 

Wetlands.  Habitats  where  the  Influence  of  surface  or  ground  water  has  resulted 
in  developaent  of  plant  or  anlaal  coasunttiea  adapted  to  such  aquatic  or 
Interalttently  wet  conditions.  Wetlands  Include  tidal  flats,  shallow  aubtldal 
areas,  swaaps,  aarahes,  wet  aeadowa,  boga,  and  slallar  areas. 

ZonlM.  To  designate,  by  ordinances,  areas  of  land  reserved  and  regulated  for 
specific  land  usea. 
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ABBREVIATIONS 


AET.  Apparent  Effect*  Threshold. 

CPR.  Code  of  Federal  Regulation*. 

Corps.  U.S.  Any  Corps  of  Engineer*. 

CHA.  The  Federal  Clean  Water  Act,  previously  known  as  the  Federal  Water 
Pollution  Control  Act. 

BEIS.  Draft  Envlronaental  lapact  Stateaent. 

DMRF.  Dredged  Haterlal  Research  Prograa. 

DHR.  Washington  Departaent  of  Natural  Resources. 

DSS  TA.  Disposal  Site  Selection  Technical  Appendix. 

DSWG.  Disposal  Site  Work  Group. 

Ecology.  Washington  Departaent  of  Ecology. 

EIS.  Envlronaental  lapact  Stateaent. 

EPA.  Envlronaental  Protection  Agency. 

EPTA.  Evaluation  Procedures  Technical  Appendix. 

EPWG.  Evaluation  Procedures  Work  (^oup. 

FVP.  Field  Verification  Prograa. 

HPA.  Hydraulics  Project  Approval.  RCW  75.20.100. 

ML.  Haxlaua  Level. 

MPTA.  Manageaent  Plans  Technical  Appendix. 

MPWS.  Manageaent  Plan  Work  Group. 

NEPA.  National  Envlronaental  Policy  Act. 

PAH.  Polycyclic  (Polynuclear)  Aroaatlc  Hydrocarbon. 

PCB’s.  Polychlorinated  Biphenyls. 

PMP.  Proposed  Manageaent  Plan. 
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PSPDA.  Riget  Sound  Dredged  Dlepoeel  AnalyaiB. 

PSEP.  Puget  Sound  Estuary  Prograa. 

PSIC.  ^get  Sound  Interla  Criteria. 

PSWQA.  Puget  Sound  Water  Quality  Authority. 

RAD*8.  Regional  Adalnlstratlve  Decisions. 

RCRA.  The  Resource  Conservation  and  Recovery  Act. 

RCW.  Revised  Code  of  Washington. 

SEPA.  State  Environaental  Policy  Act. 

SL.  Screening  Level. 

SMA.  Shoreline  Mangeaent  Act. 

WAC.  Washington  Adalnlstratlve  Code. 

WES.  Waterways  Ezperiaent  Station. 

401.  Section  401  of  the  Qean  Water  Act. 

404.  Section  404  of  the  Clean  Water  Act. 

4MR.  Ihe  Fouraile  Rock  DNR  disposal  site  in  Elliott  Bay. 
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